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Black.  L.  E.,  referred  to  Court  of  Claims 

Blackford,  William  T. ,  report  of  Court  of  Claims .-_ 
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Blasdell,  Cobb  &  Co. ,  referred  to  Court  of  Claims 

Bloom,  Henrietta  Y.,  referred  to  Court  of  Claims.  - 
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in 
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Calliope  (brig),  reportof  Court  of  Claims •_ 
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Cannon,  Jane  W.,  report  of  Court  of  ClaimsL-- 

Capers,  Francis  T.,  referred  to  Court  of  Claims _ 

Cax)ital,  North  O,  and  South  Washington  Railway  Company,  an- 
nual report  of 

Carl,  David  and  Barbette,  referred  to  Court  of  Claims 

l^aroline  (bng),  report  of  Court  of  Claims 

Carothers,  Hugh,  report  of  Court  of  Claims -  - 

Carpenter,  George,  referred  to  Court  of  Claims - 
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C^rr,  Rogers  &  Co.,  referred  to  Court  of  Claims  _ .  _ 

Carr,  William  A.,  report  of  Court  of  Claims - 

Cai-ter,  Alfred  B.,  referred  io  Court  of  Claims  - 

Cartar,  Thomas,  report  of  Court  of  Claims. ._ -1 

C^sh,  B.  P.,  estate  of,  report  of  Court  of  Claims 

Cate.  H.  T.,  report  of  Court  of  Claims _. 

Cattle  on  Cherokee  lands,  reeoliftion  to  investigate 

Census,  final  reports  of  the  Eleventh 

Census  Bureau,  resolution  relative  to  a  permanent 


resolution  to  investigate  workings  pf. 


Charlotte  (scow),  report  of  Court  of  Claims  _. 

C'havis,  Preston,  report  of  Court  of  Claims 

Cheairs,  Calvin,  report  of  Court  of  Claims 

Check,  Mrs.  Nelson,  referred  to  Court  of  Claims _  _ 

Cheek,  R.  T.,  referred  to  Court  of  Claims _ 

Cherokee  lands,  resolution  relative  to  grazing  of  cattle  on,  in  vio- 
lation of  law 

Chester,  Lester  P. ,  referred  to  Court  of  Claims 
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Civil  service,  resolutions  to  investigate  violations  of  :  Alabama... 
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Civil  Service  Commission,  response  of,  to  resolution 

Claims: 

private,  report  of  Clerk  of  the  Hous^  on  indexes  of 

List  of  dismissed,  by  Court  of  Claims  under  Bowman  act 

List  of  judgments  for,  rendered  in  district  and  circuits  courts 

Clara  Bell  (steamer),  referred  to  Court  of  Claims 

Clark,  J.  A.,  report  of  Court  of  Claims ■: ^ 

Clark,  M.  S.jTeport  of  Court  of  Claims 

Clement,  C.  JR.,  report  of  Court  of  Claims __ 

Clerk  of  the  House  of  Representatives : 

Annual  statement  of  expenditures  from  office,  and  payments 

to  employes _ 

Annual  report  on  property  in  possession  of _. 

Report  of,  relative  to  completion  of  indexes  of  private  claims 

Letter  of,  transmitting  list  of  contested-election  cases 

Letter  of,  relative  to  payments  to  session  employes  after  July  6 

Report  on  condition  of  contingent  fund  _ 

Cleveland,  Elizabeth  J. ,  referred  to  Court  of  Claims 

Cobb,  J.  &  O.  P.,  &  Co.,  referred  to  Court  of  Claims 

Colbert  County,  Ala.,  La  Grange  College  and  Lafayette  Female 

Seminary  of _ _ _ _ _ 

Cole,  John  S.,  administrator,  report  of  Court  of  Claims 

Cole,  Mrs.  S.  M.,  referred  to  Court  of  Claims 

Collard ,  Thaddeus,  report  of  Court  of  Claims 

Collier,  William  R. ,  report  of  Court  of  Claims 

Collins,  Joseph,  referred  to  Court  of  Claims 

Columbian  Exposition.    ( See  World's  Columbian  Exposition ) 

Commissioner  of  Freedmen's  Saving  and  Trust  Company,  annual 
report  of ., 
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Committee  on  Accounts,  resolution  to  desig'nate  committees  to 

have  clerks - _ 

Committees  of  the  House,  resolution  for  Committea  on  Accounts 
to  designate  clerks  to 

List  of  standing  and  select 

Confidence  (sloop),  report  of  Court  of  Claims 

Connell,  Michael,  referred  to  Court  of  Claims _ 

Contingent  fund.    ('See  House  of  Representatives.) 
Consular  reports : 

\oL  35,  Nos.  124-127 

Vol.36,  Nos.  128-131 -_ 

VoL  37,  Nos.  132-135....: 

Vol.  38,  Nos.  iri6-139 .  -  - 

VoL  39,  Nos.  140-143 ..__ : 

special  report  on  refrigerators  and  food  preservation  in  foreign 
countries ., _. 

special  report  on  streets  and  highways  in  foreign  countries. _. 

special  report  on  coal  and  coal  consu  iption  in  South  America. 
Contested  elections,  letter  from  Clerk  of  the  House  of  Represen- 
tatives transmitting  list  of  cases 

Cook,  Jared  R.,  referred  to  Court  of  Claims 

Cooner,  Mary  A.,  referred  to  Court  of  Claims . 

Cordell,  Lucy,  report  of  Court  of  Claims : 

Cordill,  Joseph,  referred  to  Court  of  Claims 

Coulson,  H.  H.,  report  of  Court  of  Claims. 

Cour I  of  Claims,  response  of,  to  House  resolution  ._.: 

Courts  of  the  United  States,  resolution  to  investigate  illegal,  etc., 

practices  in  connection  with ^ 

Cowdon,  J.,  memorial  of,  relative  to  Mississippi  River  Commission. 

Crabill,  Joseph  D.,  referred  to  Court  of  Claims 

Crampton,  Richard,  referred  to  Court  of  Claims 

Crampton,  S.  W.,  report  of  Court  of  Claims 

Crenshaw,  A.  B.,  report  of  Court  of  Claims. 

Crews,  Hamilton,  referred  to  Court  of  Claims _ 

Crews,  William,  report  of  Court  of  Claims 

Crosby,  William,  referred  to  Court  of  Claims 

Cross,  Joel,  referred  to  Court  of  Claims 

Crow,  William,  referred  to  Court  of  Claims 

Crum,  B.  L.,  estate  of,  referred  to  Court  of  Claims  .^ 

Crum,  Elizabeth,  estate  of,  referred  to  Court  of  Claims 

Culkin,  Thomas,  estate  of,  report  of  Court  of  Claims 

Cummings,  Phoebe,  referred  to  Court  of  Claims 

Cunningham ,  Rachel,  referred  to  Court  of  Claims 

DaltOP,  Mary  V.,  adnainistratrix,  report  of  Co>  rt  of  Claims 
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Subject. 


Deucatte,  Odon,  referred  to  Court  of  Claims '. 

Dickens,  fldward  V.,  report  of  Court  of  Claims 

Dickson,  Emily  C,  referred  to  Court  of  Claims 

Dieters,  John,  report  of  Court  of  Claims 

District  of  Columbia,  letter  relative  to  electric  lighting  of  Massa- 
chusetts avenue  and  Seventeenth  street 

Dixon.  George  C,  report  of  Court  of  Claims 

Doherty,  M.  A.,  referred  to  Court  of  Claims 

Dolman,  Jacob,  refered  to  Court  of  Claims 

Donate,  Augruste,  heirs  of,  referred  to  Court  of  Claims 

Donato,  Belote  A.,  referred  to  Court  of  Claims... w 

Doorkeeper  of  the  House  of  Representatives : 

Keport  of  sale  of  waste  paper,  etc * - - 

Report  of  property  in  possession  of 

Report  on  folding  room 

Dougherty,  Mary  A,,  referred  to  Court  of  Claims 

Douglas,  W.  W.,  administrator,  referred  to  Court  of  Claims 

Dowdy,  W.  P.,  report  of  Court  of  Claims 

Downey,  Amelia,  referred  to  Court  of  Claims 

Downing,  A.  D.,  estate  of,  referred  to  Court  of  Claims 

Doyle,  Johanna,  referred  to  Court  of  Claims 

Duffy,  Eugenia  and  W.  B. ,  referred  to  Court  of  Claims 

Dulin,  A.  F.,  estate  of ,  referred  to  Court  of  Claims 

Dunlap,  Joseph,  report  of  Court  of  Claims 

Duval,  Sandy,  referred  to  Court  of  Claims 

East,  Abner ,  report  of  Court  of  Claims 

East,  Washington,  report  of  Court  of  Claims ^.-- 

Easterly,  Isaac,  refert^d  to  Court  of  Claims 

f^lwards,  Emily,  referred  to  Court  of  Claims 

Edwards,  W.  W.,  referred  to  Court  of  Claims _ 

Eightrhour  law,  resolution  to  investigate  violations  of 

Eleventh  Census,  final  reports  of  the 

Elgin,  J.  H.,  report  of  Court  of  Claims •-  . 

Eliza  (ship),  report  of  Court  of  Claims 

Elliott,  JohnR.,  referred  to  Court  of  Claims 

Elgey,  John,  referred  to  Court  of  Claims 

English ,  Valentine  S. ,  report  of  Court  of  Claims  _ 

Engs,  Samuel  F.,  referred  to  Court  of  Claims  .- 

Erquhart,  C.  Augusta,  referred  to  Court  of  Clainds 

Ethnology,  contributions  to  North  American,  vol.  7 

Seventh  Annual  Report  of  Bureau  of,  1885-'86 

Eighth  Annual  Rei>ort  of  Bureau  of 

Eulogies  on  Hon.  L.  C.  Houk 

Hon.  W.  H.  F.  Lee 

Ewell,  Jane  N.,  estate  of,  referred  to  Court  of  Claims 

Fa^t,  Emile,  heirs  of,  referred  to  Court  of  Claims 

Fairfax,  John  V7.,  report  of  Court  of  Claims 

Farley,  John  A.,  referred  to  Court  of  Claims 

Farrell,  Thomas,  report  of  Court  of  Claims 

Fawcett,  Elkanah,  report  of  Court  of  Claims 

Pebrey,  John  E.,  report  of  Court  of  Claims : 

Field,  John  A.,  referred  to  Court  of  Claims 

Fish  Commission,  bulletins  of  (vol.  x,  1890) 

Fiake,  Martha  A.,  referred  to  Court  of  Claims 

Filhiol,  H.,  referred  to  Court  of  Claims 

Flick,  Catharine,  referred  to  Court  of  Claims ^ 

Flowers,  Elizabeth,  referred  to  Court  of  Claims 

Flowers,  J.  G.,  report  of  Court  of  Claims 

Ford,  R.  L.,  report  of  Court  of  Cl^ms 

Forest  reservations,  resolution  to  investigate  necessity  of,  and  con- 
dition of,  in  California 

Forgey,  James,  referred  to  Court  of  Claims 


VoL 


151 

40 

158 

326 

62 

51 

119 

139 

83 

151 

5 
8 

10 
118 
151 

46 
139 
119 
140 
148 
303 
319 
139 
252 
222 
216 
226 
225 
103 
340 

93 
(204 
]255 
236 
148 
283 
115 

99 

26 
107 
295 
234 
320 
216 
151 
145 
214 
132 
312 
152 
124 
341 
158 

65 
139 
130 

46 

78 

333 
227 


50 


2] 
3] 

4] 
32 
32 
2 


i 


VIII 


INDEX   TO   HOUSE    MISCELLANEOUS   DOCUMENTS. 


Subject, 


Fraleix,  Martin,  referred  to  Court  of  Claims 

Francis,  Jean,  sr. ,  referred  to  Court  of  Claims  .- 

Franklin,  J.  B.,  referred  to  Court  of  Claims _ 

Franklin]  W.  A.,  executor,  report  of  Court  of  Claims 

Frasuer,  Eli,  reference  to  Court  of  Claims 

Freedman'B  Saving  and  Trust  Company,  annual  report  of  commis- 
sioner of - 

EYiendship  (brig)  report  of  Court  of  Claims - •! 

Friendship  (schooner)  report  of  Court  of  Claims _ 

Fromherz,  Leopold,  report  of  Court  of  Claims 

Fuller,  J.  B.,  referred  to  Courtof  Claims..- 

Fusilier,  Corrinne  Ferret,  referred  to  Court  of  Claims 

Gallagher,  Charles,  referred  to  Court  of  Claims 

Gallagher,  Dr.  Thos.,  resolution  to  investigate  conviction,  etc.,  of 

Gallott,  Julia,  referred  to  Court  of  Claims _ 1 

Garrot,  Pierre,  referred  to  Court  of  Claims ._ 

Garett,  W.  F.,  referred  to  Court  of  Claims 

Garrison,  Silas  M.,  referred  to  Court  of  Claims - 

Geological  Survey : 

Bulletins  of,  66  to  70 _._ 

Bulletin  of,  71 _ 

Bulletins  of,  72  to  75 _ _ 

Bulletins  of,  76  to  80 

Bulletins  of,  81  to82,_ 

Bulletin  of ,  83  . - _._ 

Bulletins  of,  84  to  86 _ 

Monographs  of.  Vol  .17 _ 

Monographs  of.  Vol.  18 _ _ 

Monographs  of ,  Vol.  19 

Monographs  of.  Vol.  20 

Georgetown  Barge,  Dock,  Elevator  and  Railway  Co.,  report  of 

Georgetown  and  Tenallytown  Hallway  Company,  letter  from  sec- 
retary transmitting  list  of  stockholders  of  __ 

Germania  Safety,  Vault  and  Trust  Company,  administrator,  re- 
port of  Court  of  Claims _ 

Gibson,  William  F.,  report  of  Courtof  Claims. __ 

Gilbreath,  Simeon,  report  of  Court  of  Claims 

Gilfoil,  Patrick,  referred  to  Court  of  Claims 

Gillett,  Theodore  J.,  estate  of,  referred  to  Court  of  Claims 

Gober,  M.  A.,  administrator,  report  of  Court  of  Claims 

Gomez,  Edwin,  referred  to  Court  of  Claims 

Goodrich,  A.  E.  and  M.  E.,  referred  to  Courtof  Claims 

Grordon ,  R. ,  administrator,  report  of  Court  of  Claims 

Gorman,  George,  estate  of,  report  of  Court  of  Claims 

Gosehorn,  Sarah,  report  of  Court  of  Claims 

Govan,  J.  J.,  referred  to  Court  of  Claims 

Green,  Edman,  referred  to  Court  of  Claims 

Green,  S.  E.,  administrator,  report  of  Court  of  Claims 

Greenhill,  Thomas  C,  referred  to  Court  of  Claims 

Grice,  John,  report  of  Court  of  Claims 

Grimmett,  Matthew  N.,  referred  to  Court  of  Claims 

Grisson,  Sarah,  referred  to  Court  of  Claims 

Grow,  ex-Speaker  Galusha  A.,  presentation  of  portrait,  proceed- 
ings in  House 

Guidry,  Lesant,  heirs  of,  referred  to  Court  of  Claims.. 

Gullory ,  Martin,  referred  to  Court  of  Claims 

Gunnell,  Elizabath,  report  of  Court  of  Claims 

Haigh,  A.  V.,  referred  to  Court  of  Claims _ 

Haller,  Jonathan,  referred  to  Court  of  Claims 

Hamilton,  Elyisa,  report  of  Court  of  Claims. 

Hammon,  Jacob,  referred  to  Court  of  Claims 

Hancock,  John  W.,  report  of  Court  of  Claims 

Hannah  (schooner),  report  of  Court  of  Claims •-. 
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Subject. 


Harding,  Francis  E. ,  referred  to  Court  of  Claims 

Hardman,  J.  B.,  report  of  Court  of  Claims 

Hardwick,  F.  E.,  repot  of  Court  of  Claims 

Harvey,  A.  A, ,  guardian,  report  of  Court  of  Claims _-... 

Harvill.  Mrs.  L.  J.,  referred  to  Court  of  Claims 

Hathaway,  John R.,  referred  to  Court  of  Claims  1 -. 

Hayes.  Samuel,  referred  to  Court  of  Claims -. 

Hayman,  Harry,  report  of  Court  of  Claims ..^ 

Haywood.  Mrs.  W.  Dallas,  referred  to  Court  of  Claims  . _  _ 

Heard,  James  A. ,  referred  to  Court  of  Claims 

Hearrell,  L.  B.,  report  of  Court  of  Claims i-. 

Heberlein,  August,  estate  of,  referred  to  Court  of  Claims 

Hehron,  Adeline  L.,  estate  of,  referred  to  Court  of  Claims 

Henkel,  Philip,  referred  to  Court  of  Claims 

Henry  (schooner),  report  of  Court  of  Claims  ._• 

Henry  (ship),  report  of  Court  of  Claims _ _ 

Herbert,  S.  B.,  report  of  Court  of  Claims 

Hetty  Jane  (ship),  report  of  Court  of  Claims  -._ _ 

Hickman,  M.  T.,  referred  to  Court  of  Claims _. '. 

Higgins,  Richard,  estate  of, referred  to  Court  of  Claims --. 

HiQ,  Alexander,  referred  to  Court  of  Claims 

Hill,  Joseph  A.,  referred. to  Court  of  Claims u... 

Hiram  (brig),  report  of  Court  of  Claims 

Hittv  (ship),  report  of  Court  of  Claims 

Hobos,  Thomas,  referred  to  Court  of  Claims .- 

Holbrook.  Julia,  referred  to  Court  of  Claims 

Holland,  James  L. ,  estate  of,  referred  to  Court  of  Claims 

Holsten  Female  College,  referred  to  Court  of  Claims ._ 

Holt,  C.  G.,  administrator  of,  referred  to  Court  of  Claims  .-. 

Holt,  John  M.,  referred  to  Court  of  Claims 

Homestead,  Pa.: 

^  Resolution  relative  to  employment  of  Pinkerton  detectives  at 

*  Evidence  taken,  in  investigating  labor  trou  bles  at 

Hooper,  William,  estate  of.  referred  to  Court  of  Claims 

Hoover,  Benjamin,  referred  to  Court  of  Claims 

Hoover,  James  C,  referred  to  Court  of  Claims 

Hopper,  W.  A.,  administrator  of,  referred  to  Court  of  Claims 

Hough,  John  H.,  report  of  Court  of  Claims _ 

Hough,  Robert,  report  of  Court  of  Claims 

Houk,  Hon.  L.  C,  eulogies  on 

House  of  Representatives : 

List  of  members  by  States  .- _ _ _. 

Ldsi of  select  and  standing  committees __ 

List  of  members  and  the  committees  on  which  they  serve 

Report  on  resolution  for  Committee  on  Accounts  to  designate 
clerks  for  committees  of _._. 

Rules  of -- _ 

Report  of  Cleck  on  condition  of  contingent  fund _  _ 

Letter  from  the  Clerk  relative  to  salary  of  session  employes 

Hubbard,  Mary  Jane,  referred  to  Court  of  Claims 

Hughes,  William  H..  administrator,  report  of  Court  of  Claims 

Humboldt  Female  College,  referred  to  Court  of  Claims 

Hume.  Isaac,  relerred  to  Court  of  Claims 

Humphreys,  J.  H. ,  report  of  Court  of  Claims 

Hund  !ey ,  'William  T. ,  referred  to  Court  of  Claims : 

Hunt,  Anna,  administratrix,  report  of  Court  of  Claims 

Hunt,  J.  W.,  report  of  Court  of  Claims _• 

Hurdle,  Eunice ,  referred  to  Court  of  Claims 

Hurdley,  W.  J.,  administrator,  report  of-  Court  of  Claims . . 

Hurley,  Stephen,  report  of  Court  of  Claims _ 

Idaho, resolution  to  investigate  labor  troubles  in. 

Indiar  Territory^  resolution  to  make  Inquiries  looking  to  admis- 
sion of ,  as  S  tate 

Indxistriai  Christian  Home  of  Utah,  report  respecting  operations  ol 
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Subject. 


Izard,  Florimond,  referred  to  Court  of  Claims 

Jane  (schooner),  report  of  Court  of  Claims _.. 

Jenkins,  H.  E.,  report  of  Court  of  Claims 

Johnson,  Joseph  B. .  referred  to  Court  of  Claims  _.. 

Jones,  F  A. ,  administrator,  report  of  Court  of  Claims 

Jones,  Francis  S.,  estat 3  of,  referred  to  Court  of  Claims 

Jones,  Isaac  and  Thomas  C,  estate  of,  referred  to  Court  of  Claims 

Jones,  John,  referred  to  Court  of  Claims 

Jones,  Dr.  John  H. ,  referred  to  Court  of  Claims _ 

Jones,  Phillip  M.,  administrator,  report  of  Court  of  Claims 

Jon  s,  Philip  R. ,  estate  of,  report  of  Court  of  Claims 

Jordan,  R.  D.,  guardian  of  heirs  of,  referred  to  Court  of  Claims.. . 

Juliana  (vessel),  report  of  Court  of  Claims 

Kannell,  John,  report  of  Court  of  Claims ^ 

Kay  lor,  Daniel,  referred  to  Court  of  Claims 

Keating',  Martin,  referred  to  Court  of  Claims _. 

Keaton,  B.  R.,  report  of  Court  of  Claims _ 

Keigan,  Mary  E.,  referred  to  Court  of  Claims ..__ 

Keithley,  A.  L.,  report  of  Court  of  Claims 

Keithley ,  W.  G.,  report  of  Court  of  Claims _ 

Kelly,  Peter,  report  of  Court  of  Claims 

Kennedy,  Leonora  J. ,  referred  to  Court  of  Claims  - 

Kergon,  Thomas,  referred  to  Court  of  Claims 

Kerr,  A.  C,  referred  to  Court  of  Claims 

Kibler,  Josiah  and  Jeremiah,  referred  to  Court  of  Claims _ 

Kimmons,  William  M.,  referred  to  Court  of  Claims 

King,  Thomas  J.,  referred  to  Court  of  Claims 

Kii'kpatrick,  M.  R.,  report  of  Court  of  Claims _ 

Knight,  Elizabeth,  referred  to  Court  of  Claims 

Knight,  Joseph,  referred  to  Court  of  Claims 

Knight,  Joseph  S. ,  report  of  Court  of  Claims .v 

Kouns,  John,  referred  to  Court  of  Claims 

Labell,  Charles,  referred  to  Court  of  Claims. ._ 

Labor,  resolution  to  investigate  sweating  system  of  tenement  house 

evidence  taken  in  troubles  at  Homestead,  Pa 

Lafferty ,  James,  referred  to  Court  of  Claims 

Lafleur,  Ben.  M.,  referred  to  Court  of  Claims 

Lafleur ,  Jean  Pierre,  referred  to  Court  of  Claims 

Lafleur,  Marcelin,  referred  to  Court  of  Claims _ : 

Lake,  Daniel,  referred  to  Court  of  Claims __ 

Lam,  James,  estate  of,  referred  to  Court  of  Claims 

Langley ,  Aaron,  report  of  the  Court  of  Claims 

Lanier,  J.  C,  estate  of,  report  of  Court  of  Claims 

Lanier,  N.  B.,  referred  to  Court  of  Claims _ 

La  Rue,  Mrs.  Mary  D. ,  referred  to  Court  of  Claims 

Lastrapres,  Victor,  referred  to  Court  of  Claims 

Lauderdale,  S.  Elizabeth,  referred  to  Court  of  Claims 

Lawhead,  William,  administrator,  referred  to  Court  of  Claims. _. 

Lawrence,  L.  J.,  referred  to  Court  of  Claims .. 

Lazare,  Jean  Baptiste,  estate  of,  referred  to  Court  of  Claims 

Leake,  Mary  S.,  report  of  Court  of  Claims _ 

Leduff ,  Alexis,  referred  to  (JJourt  of  Claims 

Lee,  Carter  R.  B.,  administrator,  report  of  Court  of  Claims 

Lee,  J.  C^  report  of  Court  of  Claims 

Lee,W.  H.  F.,  eulogies  on 

Leeds  (packet  ship),  report  of  Court  of  Claims - 

Lefoldt,  Julius,  referred  to  Court  of  Claims 

Lesrg)  A.  C,  report  of  Court  of  Claims 

Leiper,  John,  referred  to  Court  of  Claims I .._. 

Lemell,  E. ,  referred  to  Court  of  Claims  _ _ 

Liemelle,  Charles,  estate  of,  referred  to  Court  of  Claims 

Lemelle,  Leon,  referred  to  Court  of  Claims _ 

L3melle,  Ludger,  estate  of,  referred  to  Court  of  Claims 

Lemelle,  Rigabert,  estate  of,  referred  to  Court  of  Claims 
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Vol. 


Lement,  Pierre,  referred  to  Court  of  Claims 

Lewallen,  John  Preston,  administrator,  report  of  Court  of  Claims  . 

Lewis),  Abner  D.,  referred  to  Court  of  Claims 

Lewis,  Mary  F.,  I'eport  of  Court  of  Claims 

Lides,  David,  estate  of,  referred  to  Court  of  Claims 

Lillard,  B.,  estate  of,  referred* to  Court  of  Claims 

Lipscomb,  James  C,  referred  to  Court  of  Claims 

Litten,  Julius  B.,  referred  to  Court  of  Claims 

Lo«ran,  Mary  S.,  referred  to  Court  of  Claims 

Long^,  Henry  W.,  referred  to  Court  of  Claims 

Long,  William  R.,  referred  to  Court  of  Claims 

Lowe,  Virg-inia,  report  of  Court  of  Claims 

Lowenberg^,  L.  M.,  administrator,  report  of  Court  of  Claims 

Lucas,  E.  C,  report  of  Court  of  Claims 

Luchman,  William,  referred  to  Court  of  Qlaims 

Lutz,  Morris,  referred  to  Court  of  Claims 

Lynch,  David,  report  of  Court  of  Claims 

McAllister,  A.  J.,  report  of  Court  of  Claims. 

McClintic,  William,  report  of  Court  of  Claims 

MoCown,  J.  I.,  report  of  Court  of  Claims 

McDonald,  William,  report  of  Court  of  Claims 

McGloughlin,  Virginia,  referred  to  Court  of  Claims 

McGuffee,  sr.,  G.  v.,  referred  to  Court  of  Claims 

McHenry,  L.  S.,  report  of  Court  of  Claims 

McKenzie.  D.  W.,  report  of  Court  of  Claims  __ 

McLaughlin,  Ammon,  referred  to  Court  of  Claims 

McLean,  Louisa  E.,  referred  to  Court  of  Claims 

McLemord,  Sarah  L.,  administratrix,  referred  to  Court  of  Claims. 

McMurtrey ,  John,  referred  to  Court  of  Claims 

McNeill,  John  C. ,  referred  to  Court  of  Claims 

Madden,  Patrick,  report  of  Court  of  Claims _ 

Maddox,  Margaret  Virginia,  referred  to  Court  of  Claims 

Marklein ,  Charles,  referred  to  Court  of  Claims _ 

Marshall.  Saline  County,  Mo.,  Christian  Church  of,  referred  to 

Court  of  Claims 

Martha  (sloop),  report  of  Court  of  Claims 

Martin,  Cyrus,  referred  to  Court  of  Claims 

Martin,  Emily  R.,  estate  of,  report  of  Court  of  Claims 

Martin,  John  J.,  referred  to  Court  of  Claims 

Mary  (sloop),  report  df  Court  of  Claims _ 

Mastick,  Henry,  report  of  Court  of  Claims 

Mathews,  Harvey,  administrator,  report  of  Court  of  Claims 

Matlock,  E.  S. ,  estate  of,  referred  to  Court  of  Claims _ 

Maxwell  land  ^rant,  resolution  relative  to  alleged  conspiracy  in 

connection  with 

Mayse,  Richard,  report  of  Court  of  Claims 

Meaher,  Timothy,  administrator  of,  referred  to  Court  of  Claims . . . 

Meeha,  Catharine  Barry,  referred  to  Court  of  Claims •_ 

Members  of  the  House  of  Representatives: 

List  of ,  bv  States _ _ 

List  of  select  and  stand  in  g  committees 

List  of,  (alphabetical)  and  committees  on  which  they  serve 

Menillion,  Francis,  referred  to  Court  of  Claims ._ 

Menillon,  A.  D.,  estate  of,  report  of  Court  of  Claims 

Menillon,  Alphonse,  referred  to  Court  of  Claims ...i 

Menillon,  Alphonse,  administrator,  report  of  Court  of  Claims 

Menillon,  Lucien,  referred  to  Court  of  Claims - 

Mercer,  Fumeyfold,  report  of  Court  of  Claims _ 

Metropolitan  Railroad  Company,  annual  statement  of 

Middlekauff ,  John  C. ,  report  of  Court  of  Claims 

Miles,  William  T.,  referred  to  Court  of  Claims 

Miller,  David,  report  of  Court  of  Claims « 

Miller,  J.F.,  report  of  Court  of  Claims ._ 

Miller,  J.  M.,  report  of  Court  of  Claims 
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Vol. 


Milley,  S.  B.,  administrator,  referred  to  Court  of  Claims.-.- 

M  iueral  resources,  report  on 

Mississippi  River  Commission,  memorial  of  John  Cowdon  ijelative  to. 

Mitchell,  James  A. ,  referred  to  Court  of  Claims 

Mitchell,  Thomas  R.,  and  R.  T.,  report  of  Court  of  Claims. 

Monahan,  Mary  E.,  referred  to  Court  of  Claims 

Montgomery ,  Hugh,  referred  to  Court  of  Claims 

Montgomery,  Olivia  F. ,  referred  to  Court  of  Claims 

Moore,  H.  A.,  report  of  Court  of  Claims 

Moore,  Stativa,  referred  to  Court  of  Claims 

Moore,  Stephen,  administrator,  referred  to  Court  of  Claims 

Morat,  F.  Louis,  report  of  Court  of  Claims 

Morgan,  Jesse  B..  referred  to  Court  of  Claims : 

Morgan,  William  S.,  referred  to  Court  of  Claims 

Moseley ,  William,  jr . ,  referred  to  Court  of  Claims 

Mover,  I.  H.,  report  of  Court  of  Claims. 

Mulholland,  John,  Patrick,  and  Peter,  report  of  Cjurt  of  Claims.. 

Mumma,  H.  C,  report  of  Court  of  Claims _ 

Munday,  G.  W.,  administrator,  referred  to  Court  of  Claims 

Murdock,  William  M. ,  report  of  Court  of  Claims 

Murphy,  J.  J.,  referred  to  Court  of  Claims 

Murphy,  James,  referred  to  Court  of  Claims ^ 

Mussen,  Buford,  report  of  Court  of  Claims 

Nancy  (schooner),  report  of  Court  of  Claims 

Nancy  (sloop),  report  of  Court  of  Claims ^ 

Naval  observations  ( 1 888) 

Naval  Observatory,  report  of  observations  from 

Nazareth  Literary  and  Benevolent  Institution,  report  of  Court  of 
Claims 

Neal,  Rhoda,  report  of  Court  of  Claims 

Neal,  W.  IJ.,  estate  of,  referred  to  Court  of  Claims _. 

Neck,  George,  sr.,  referred  to  Court  of  Claims 

Neidlinger,  C.  V.,  report  of  Court  of  Claims 

Nelson,  John  N,,  referred  to  Court  of  Claims _ 

Nelson,  Potter,  report  of  Court  of  Claims 

Neutrality  (schooner),  report  of  Couft  of  Claims  .._ 

Newcomer,  Joshua,  report  of  Court  of  Claims 

Newlee,  J.  G.,  report  of  Court  of  Claims 

New  Orleans,  La.,  Odd  Fellows'  Hall  Association  of,  referred  to 
Court  of  Claims 

Newsom,  Andrew  J.,  estate  of,  report  of  Court  of  Claims 

Nichols,  Minerva  J.,  and  Frank  D.,  executors,  report  of  Court  of 
Claims '- , 

Nicodemas,  John  and  J.  L.,  report  of  Court  of  Claims 

Nixon,  Henry  C,  referred  to  Court  of  Claims 

Noland,  Pearce,  report  of  Court  of  Claims 

Noland,  William  H. ,  referred  to  Court  of  Claims 

Norris,  Nancy  Jane,  referred  to  Court  of  Claims 

North  American  Ethnology ,  contributions  to,  Vol.  7 

Northrup,  Charles,  referred  to  Court  of  Claims 

Oakley,  E.  C,  administrator  of,  referred  to  Court  of  Claims 

Otticial  records  of  the  war  of  the  rebellion.    (See  War  of  the  Re- 
bellion.) 

Official  Register  (vol.  1),  Legislative,  Executive,  Judicial 

(vol.  2),  Post-Office  Department 

Ogilvie,  R.  H.,  report  of  Court  of  Claims 

Oglesby ,  L.  S.,  referred  to  Court  of  Claims 

Okolona,  Miss.,  Indei^endent  Order  of  Odd  Fellows  of,  referred  to 
Court  of  Claims _.. 

Orendorff,  Mary,  report  of  Court  of  Claims 

Orr,  J.  W.,  report  of  Court  of  Claims _ 

Osborne,  John,  report  of  Court  of  Claims ^ 

O'Shea,  P.  T.,  referred  to  Court  of  Claims 
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Ott,  J.  W.,  report  of  Court  of  Claims 

Overton  Hotel  Company,  referred  to  Court  of  Claims 

Owens,  W.  B. ,'  report  of  Court  of  Claims 1-. 

Paffinberger,  Samuel,  report  of  Court  of  Claims •_ 

Paillett,  Hilliare,  estate  of,  referred  to  Court  of  Claims i 

Pankey ,  James,  report  of  Court  of  Claims 

Pash,  Benedict,  report  of  C^urt  of  Claims 

Parham,  Richard  H.,  administrator,  report  of  Court  of  Claims 

Parker,  Rebecca  V.,  referred  to  Court  of  Claims - 

Patterson ,  David  K. ,  referred  to  Court  of  Claims 

Patrick,  Marion,  report  of  Court  of  Claims 

Peeden,  Martha  J.,  administratrix,  referred  to  Court  of  Claims.  _ . 
Pension  laws,  resolution  to  appoint  members  to  codify,  simplify, 

and  arrange. - _ _ - 

Perry,  O.  H.,  administrator,  report  of  Court  of  Claims. 

Peters,  J.  L.,  report  of  Court  of  Claims _ 

Phillips,  James  B. ,  referred  to  Court  of  Claims  _ 

Phoenix  (schooner)  report  of  Court  of  Claims _. 


Pinkerton  detectives,  resolution  of  inquiry  relative  to  employment 

of.  by  corporations -_- 

Pipkin,  H.,  administrator,  report  of  Court  of  Claims 

Pope.  Daniel  S. .  et  al. .  referred  to  Court  of  Claims 

Porche,  Louis  V.,  referred  to  Court  of  Claims 

Porche,  J.  A.,  report  of  Court  of  Claims 

Powell,  Sarah  A.,  referred  to  Court  of  Claims 

Prichard,  Catharine  M. ,  referred  to  Court  of  Claims  .  _ 

Private  claims,  report  of  Clerk  of  the  House  relative  to  indexes  of 

Provine,  W.  G.,  administrator,  report  of  Court  of  Claims  .  - 

Pulliam,F.  J.,  report  of  Court  of  Claims ._.._.. 

Quarles,  Mary,  report  of  Court  of  Claims 

Rabot,  Jean  Baptists,  referred  to  Court  of  Claims 

Randall.  ex-Speaker  Samuel  J.,  presentation  of  portrait,  proceed- 
ings in  House - -> 

Randolph,  A.  M.,  referred  to  Court  of  Claims _ 

Rosetta  (brig),  report  of  Court  of  Claims 

Rather,  James,  referred  to  Court  of  Claims 

Records  of  the  War  of  the  Rebellion : 

Atlas  to -- -.- 

Vol.33 - - 

Vol.  34,  part  1 - 

VoL34,  part  2 .,- 

Vol.  34,  part  3 

Vol.  34,  part  4 - 

VoL35,  part  1 - 

VoL  35,  part  2 

VoL36,  part  1 

Vol.  36,  part  2. 

Vol.  36,  part  3 _._ 

VoL  37,  part  1.. 

VoL  37,  part  2 

Vol.  38,  part  1 

VoL  38,  part  2 

VoL  38,  part  3. .-- _. 

Vol.  38,  part  4 

VoL  38,  part  5 

VoL  39,  part  1 

Vol.  39,  part  2-._ 

VoL  39,  part  3 

VoL  40,  part  1 

VoL  40,  part  2 

VoL  40,  part  3. .._ 

nedwine,  J.  A.,  report  of  Court  of  Claims • 


No.  t 

Vol. 

132 

1 

85 

1 

219 

1 

294 

1 

151 

1 

108 

1 

2^37 

1 

202 

1 

151 

1 

118 

1 

46 

1 

210 

1 

318 

1 

309 

1 

95 

1 

245 

1 

sm 

1 

(vn 

1 

i  310 

1 

1  291 

I 

175 

1 

236 

1 

222 

1 

81 

1 

97 

1 

31 

1 

40 

1 

262 

1 

46 

1 

151 

1 

141 

1 

115 

I 

204 

1 

216 

1 

1 

261 

40 

12 

•> 

•rf 

13 

4 

13 

5 

13 

0 

13 

1 

14 

8 

14 

9 

15 

10 

15 

11 

15 

12 

16 

13 

16 

14 

48 

48 

23 

48 

24 

48 

25 

i   48 

26 

233 

35 

!  2;^ 

3(i 

233 

37 

338 

46 

338 

47 

338 

48 

235 

1 

XIV 


INDEX   TO   HOUSE   MISCELLANEOUS   DOCUMENTS. 


Subject. 


Reeves,  George  W.,  estate  of,  report  of  Court  of  Claims 

Repley,  E.  W.,  referred  to  Court  of  Claims 

Restle,  Leger,  referred  to  Court  of  Claims 

Rhodes,  Frank,  report  of  Court  of  Claims I 

Rice,  J.  W.,  estate  of,  report  of  Court  of  Claims J-_ 

Rice,  W.  H.,  referred  to  Court  of  Claims. 

Richards,  Alouzo  H. ,  referred  to  Court  of  Claims 

Roach,  Benj.,  estate  of,  referred  to  Court  of  Claims 

Robertson,  Anthony ,  referred  to  Court  of  Claims  _ 

Robinson,  Jehu,  report  of  Court  of  Claims 

Roe,  J.  A.,  report  of  Court  of  Claims 

Roniine,  Mary,  J.,  referred  to  Court  of  Claims 

Roy,  Vienna,  referred  to  Court  of  Claims 

Royston,  Aaron,  report  of  Court  of  Claims 

Rules  of  House  of  Representatives 

Rutledge,  Mary  J. ,  referred  to  Court  of  Claims 

Rutledge,  Nancy,  referred  to  Court  of  Claims 

Russell,  Jacob  H.,  report  of  Court  of  Claims 

St.  Philips  Church,  Atlanta,  Ga.,  referred  to  Court  of  Claims 

Sanders,  John  C,  administrator,  referred  to  Court  of  Claims 

Sanders,  Samuel  R. ,  referred  to  Court  of  Claims -._ 

Sanders,  W,  W.,  referred  to  Courtof  Claims 

Sanf ord,  Martha  Ann,  referred  to  Court  of  Claims 

Saunders,  Edwin  E.,  estate  of,  referred  to  Court  of  Claims 

Scanlan,  Mrs.  W.  H. ,  referred  to  Court  of  Claims _ 

Schwartz,  A.  J.,  administrator,  report  of  Court  ol  Claims 

Scott,  John  D.,  referred  to  Court  or  Claims 

Scott,  Samuel,  referred  to  Court  of  Claims 

Scott,  Mrs.  W.  A.,  referred  to  Court  of  Claims 

Scoville,  W.  S.,  referred  to  Court  of  Claims 

Sears,  Rebecca,  report  of  Court  of  Claims 

Secretary  of  the  Treasury,  resolution  requesting,  to  obtain  and  re- 
port facts  relating  to  State  canals -_. 

Sergeant-at- Arms,  report  of  disbursements 

report  on  property  in  possession  of 

Sessions,  Franklin,  referred  to  Court  of  Claims 

Shacklett,  H.  W.,  report  of  Court  of 'Claims • 

Shadel,  Henry  A.,  heirs  of,  referred  to  Court  of  Claims 

Sheely ,  Mrs.  Ann,  referred  to  Court  of  Claims 

Sheetz,  Samuel,  referred  to  Court  of  Claims 

Shehan,  Patrick,  report  of  Courtof  Claims 

Shepherdess  (schooner),  report  of  Court  of  Claims 

Shipp,  F.  G.,  report  of  Court  of  Claims 

Shoemaker,  A.  C.  P.,  report  of  Court  of  Claims 

Shoemaker,  David,  report  of  Court  of  Claims ..: 

Short,  Hatcher  and  Hiram,  referred  to  Court  of  Claims : 

Sigur,  John  A.,  referred  to  Court  of  Claims 

Simerley ,  Mary  E. ,  referred  to  Court  of  Claims 

Simmons,  H.  S.,  estate  of,  referred  to  Court  of  Claims 

Simmons,  J.  W.,  referred  to  Court  of  Claims 

Simpson,  Cassa,  referred  to  Court  of  Claims 

Sinsfleton,  H.  C,  estate  of,  referred  to  Court  of  Claims 

Sisco,  Mary,  administratrix,  report  of  Court  of  Claims 

Slate,  Sarah,  report  of  Court  of  Claims 

Sloan,  William,  report  of  Court  of  Claims 

Small  wood ,  Howard  F. ,  referred  to  Court  of  Claims 

Smith,  A.  J.,  referred  to  Court  of  Claims 

Smith,  Dudley  D.,  heirs  of,  referred  to  Court  of  Claims 

Smith,  G.  W.,  report  of  Courtof  Claims 

Smith,  James  W. ,  referred  to  Court  of  Claims 

Smith,  Nancy  C,  referred  to  Court  of  Claims , 

Smith,  Vasti,  referred  to  Courtof  Claims 
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Smithsonian  Institution,  statement  of  Secretary  of ,  on  expenditures 
for  fiscai  year  of  1891 

Smithsonian  Beports  (1891),  part  1 

Smithsonian  Reports  (1891),  part  2 - 

Snyder,  James  A.,  executor,  referred  1o  Court  of  Claims _.- 

Snyder,  John,  report  of  Court  of  Claims 

Solair,  Fannie,  referred  to  Court  of  Claims -- 

Soutter,  William  R.,  referred  to  Court  of  Claims.^ 

Sparks,  D.  M. ,  estate  of,  referred  to  Court  of  Claims 

Spates,  G.  W.,  report  of  Court  of  Claims. 

Speakers  Grow  and  Randall,  presentation  of  portraits  of...^ 

Speck,  David,  referred  to  Court  of  Claims  - 

Sprich,  Albert  H.,  report  of  Court  of  Claims 

Standiford.  David,  report  of  Court  of  Claims 

Starn.  Levi,  referred  to  Court  of  Claims 

State  canals,  resolution  requesting  Secretary  of  the  Treasury  to 
ascertain  facts _. - 

Steele,  J.  and  J.,  report  of  Court  of  Claims 

Stiff,  Martha,  referred  to  Court  of  Claims 

Store,  John,  estate  of,  report  of  Court  of  Claims 

Stork,  Conrad,  referred  to  Court  of  Claims. • 

Stover,  Abraham,  referred  to  Court  of  Claims 

Stowers,  Samuel,  report  of  Court  of  Claims 

Stutts,  George  W.,  report  of  Court  of  Claims i 

Sugar  trust,  resolution  requesting  information  of  Attorney-General 

Summers,  Margaret,  referred  to  Court  of  Claims  --_. 

Sutton,  S.  J.,  report  of  Court  of  Claims 1 

Swartz,  David,  referred  to  Court  of  Claims 

Sweating  system.    See  Labor. 

Talbott.  Jacob  J. ,  referred  to  Court  of  Claims 

Talley ,  Robert,  report  of  Court  of  Claims _ 

Taritt,  resolution  ttiat Committee  on  Agriculture  investigate  effect 
of,  on  agriculture - 

Tatin,  Jean  Marie,  referred  to  Court  of  Claims 

Taylor,  Edward  H.,  administrator,  report  of  Court  of  Claims 

Taylor,  George  W.,  estate  of,  referred  to  Court  of  Claims 

Taylor,  Jane,  estate  of,  referred  to  Court  of  Claims 

Taylor,  Thomas  W.,  report  of  Court  of  Claims 

Taylor,  William  E. ,  referred  to  Court  of  Claims _-. 

Taylor,  William  H. ,  report  of  Court  of  Claims 

Telletor,  E.  W.,  referred  to  Court  of  Claims 

Tenement-house  labor.    See  Labor. 

Thacher,  Thomas,  report  of  Court  of  Claims 

Thomas,  A.  R.,  report  of  Court  of  Claims 

Thomas,  B.R.,  report  of  Court  of  Claims.-. 

Thomas,  Wilkin,  report  of  Court  of  Claims 

Thompson,  George  W.,  referred  to  Court  of  Claims 

Thompson,  Lewis,  executor  of,  referred  to  Court  of  Claims 

Throckmorton,  Hugh  W. ,  report  of  Court  of  Claims 

Thurman,  J.  G.,  report  of  Court  of  Claims 

Tillman.  Francis^  report  of  Court  of  Claims _ 

Timberlake,  S.  if.,  referred  to  Court  of  Claims 

Tolson,  John  J.,  administrator,  referred  to  Court  of  Claims 

Towsend,  Peter,  report  of  Courtof  Claims 

Traweek,  Mrs.  E.  L. ,  referred  to  Court  of  Claims  ..- 

Tucker,  E.  J.,  report  of  Court  of  Claims __. 

Tucker,  T.  M. ,  estate  of,  i^eferred  to  Court  of  Claims .-. .-- 

Tuscumbia,  Ala.,  Masonic  Lodge  of,  referred  to  Court  of  Claims - 

Two  Sisters  (ship),  report  of  Court  of  Claims 

Underwood,  JohnC,  referred  to  Court  of  Claims _ 

Union  (sloop),  report  of  Court  of  Claims , 

Union  (vessel),  report  of  Court  of  Claims 

United  States  Geological  Survey,    See  Geological  Survey. 
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Unsell,  David,  estate  of,  report  of  Court  of  Claims 

Utah,  report  of  the  commissioner  of  schools  of , 

Letter  from  chairman  of  Utah  Commission  respecting  operation 

of  Industrial  Christian  Home  Association  of 

Vallean,  Sarah  .1 . ,  referred  to  Court  of  Claims 

Vaughn,  Walker,  report  of  Court  of  Cla^ ms 

Vauquah ,  Louis,  referred  to  Court  of  Claimg .  - .,_... 

Verdin,  Romain,  referred  to  Court  of  Claims J 

Vernon,  A.  B.,  report  of  Court  of  Claims 1 

Victor  (schooner),  report  of  Court  of  Claims , 

Vignes,  Polona,  referred  to  Court  of  Claims 

Wakefield,  Moli&a  O.,  referred  to  C'ourt  of  Claims 

Walker,  Julius,  referred  to  (.'ourt  of  Claims 

Walker,  Osborn,  report  of  Court  of  Claims. .  __• 

Walker,  Sandy,  report  of  Court  of  ( lain  s 

Walker,  T.  J.,  i»eferred  to  Court  of  Claims __ 

Wallace,  Thomas,  referred  to  Court  of  Claims _. 

Walls,  Joseph  L.,  report  of  Court  of  Claims  ..^ 

Warr,  A.  V.,  Ex.,  report  of  Court  of  Claims  _ 

Washington  and  Arlington  Railway  Company,  annual  report  of  .-. 
Washington  and  Georgetown  Railroad  C'ompany,  annual  report . 

Wasson,  Richard  P. ,  referred  to  Court  of  Claims _ 

Watkins,  Nancy  J . ,  refer r^  d  to  ( 'ourt  of  Claims 

Webb,  T.  H.,  report  of  Court  of  Claims 

Webb,  William  S.,  referred  to  Court  of  Claims ._ 

Weitinger,  .John,  report  of  Court  of  Claims 

Welck,  Benjamin,  report  of  Court  of  Claims _ 

Wells,  George  H.,  report  of  Court  of  Claims. ._ 

Wells,  James,  heirs  of,  refei  red  to  Court  of  Claims 

Wesson,  J.  W.,  report  of  Court  of  Claims _-. 

Westmoreland ,  Mary  N.,  re 'erred  to  Court  of  Claims 

Whltaker,  William,  referred  to  Court  of  Claims 

White,  B.  K.,  report  of  Court  of  Claims 

White,  Thomas  W. ,  referred  to  Court  of  Claims 

White,  W.  B.,  report  of  Court  of  Claims .,. 

White,  Zachariah  J.,  referred  to  Court  of  Claims 

Wiihite,  H.,  report  of  Court  of  Claims 

Wilkes,  Benjamin,  referred  to  Court  of  Claims 

Wilkes,  Francis,  referred  to  Court  of  Claims _ 

Williamson,  A.  O. ,  referred  to  Court  of  Claims 

Williams.  Harry,  report  of  Court  of  Claims 

Willis,  Edward  B.,  estate  of,  referred  to  Court  of  Claims.. 

Wilson,  R.  T.,  report  of  Court  of  Claims 

Wilson,  Thomas  W.,  referred  to  Court  of  Claims 

Wirtz.  William,  estate  of,  report  of  Court  of  Claims _ 

Withers,  H.  M. ,  report  of  Court  of  Claims  _ 

Wolf  ton,  Caroline  L. ,  referred  to  Court  of  Claims 

Woodson,  Tarleton,  report  of  Court  of  Claims 

Woody,  H.  T.,  report  of  Court  of  Claims 

World's  Columbian  Exposition,  resolution  for  inquiry  into  expend- 
itures, etc 

Wright,  Eliza  (brig),  report  of  Court  of  Claims 

Wurtele,  Jacob,  report  of  Court  of  Claims  .__ 

Wysong,  James,  report  of  Court  of  Claims _ 

Wy tsinger,  Joljn,  referred  to  Court  of  Claims. .  1 

Young,  Joseph,  report  of  Court  of  Claims. 

Youngblood,  Mrs.  Sarah  E.,  referred  to  Court  of  Claims 

Yuckley,  G.  W.,  report  of  Court  of  Claims.. 

Zaddock,  Meador,  refeiTed  to  Court  of  Claims 


i04 
151 
1,32 

83 
150 
251 
1«7 
151 
158 
128 

78 
30] 
214 
127 

42 
286 

43 

56 
213 
120 

78 
120 
232 

72 
284 
299 

78 
210 
119 

74 
111 
315 
172 
322 
147 
210 
210 

52 
119 
132 
158 
182 

42 
217 
241 

42 

68 
204 
294 

74 
210 
1.56 
259 

42 
130 


I 


LI6RART  CATALOGUE  SLIPS.     * 

United  States.    Department  of  the  interior.    (  {7.  8,  geoJogieal  ewrveg.) 
Depttrtment  of  the  interior  |  United  Statee  geological  survey  | 
J.  W.  Powell,  director  |  —  |  Mineral  reaouroee  |  of  the  |  United 
SUtea  I  —  I  Calendar  years  |  1889  and  1890  |  —  |  David  T.  Day  | 
chief    of  division   of  mining   statistics    and   technology  |  [Vi- 
gnette] I 
Washington  |  government  printing  office  1 1809 
$P,   viii,  911  pp. 


I 


Day  (David  Talbot). 

Department  of  the  interior  |  United  States  geological  survey  | 
J.  W.  Powelly  director  |  —  |  Mineral  resources  |  of  the  |  United 
States  I  —  I  Calendar  years  |  1889  and  1890  |  —  |  David  T.  Day  | 
%  chief  of  division   of    mining   statistics   and    technology  |  [Yi- 

I  gnetto]  I 

<  Washington  |  government  printing  office  1 1893 

$P.    tIU,  671  pp. 
pJnno  Staiss.   JD^pmrtmtni  qftkt  iatorior.     (7.  5.  ^Mldyicol  niniy). ) 


f 
i 


Department  of  the  interior  |  United  States  geological  survey  | 
J.  W.  PoweUy  director  |  —  |  Mineral  resoorces  |  of  the  |  United 
States  I  —  I  Calendar  years  |  1889  and  1890  |  —  |  David  T.  Day  | 
chief   of  division  of  mining   statistics   and    technology  |  [Vi- 
gnette] I 

Washington  |  government  printing  office  1 189S 

8^.   viii,  S71  pp. 

(UnxsDSrms.   J>tpmrtmmU9ftktimUri9r*   {U.a,gMH/ogitei9mmf\,l 


[Mineral  Resouroes  of  the  United  SUten,  1888  and  1800.] 


The  pnbUcAttoBBof  the  United  StKtee  GeoloKle»l  Soirey  *re  isaaed  in  acoord»noe  with  the  ttatnte 
■pliroTed  March  3, 1870,  which  deolaree  that— 

"The  publications  of  the  Qeological  Survey  shall  oonsisl  of  the  annual  report  of  operations,  Keologieal 
and  economic  maps  illustratinic  the  rusouroes  and  classiflcation  of  the  lands,  and  reports  upon  general 
and  eoonomic  geologj  and  paleontology.  The  annual  report  of  operations  of  the  Geological  Surrey 
ahall  accompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and  reports 
of  said  Surrey  shall  be  issued  in  uniform  quarto  series  If  deemed  necessary  by  the  Director,  but  other' 
wise  in  ordinary  ootaTos.  Three  thousand  copies  of  each  shall  be  published  for  scientific  exchanges 
and  for  sale  at  the  price  of  publication ;  and  all  literary  and  cartographic  matenols  received  in  exchange 
ataall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the  organisation ;  and  the 
money  resulting  from  the  sale  of  such  publications  shall  be  covered  into  the  Treasury  of  the  United 
SUtes.'* 

On  July  7, 1882,  the  following  joint  resolution,  referring  to  all  Government  publications,  was  passed 
by  Congress: 

"That  whenever  any  documentor  report  shall  be  ordered  printed  by  Congress,  thereshall  be  printed, 
in  addition  to  the  number  in  each  oaee  stated,  the  'usual  number'  (1,800)  of  copies  for  binding  ."^nd 
distribution  among  those  entitled  to  receive  them."  ^ 

Except  in  those  cases  in  which  an  extra  number  of  any  publication  has  been  supplied  to  the  Surrey 
by  special  resolution  of  Congress  or  has  been  ordered  by  the  Secretary  of  the  Interior,  this  offioo  has 
■o  copies  for  gratnitous  distribution. 

ANiniAL  KBPORTS. 

I.  First  Annual  Report  of  the  United  States  Geological  Survey,  by  Clarence  King.  1880.  8o.  70  pp. 
1  nap. — A  preliminary  report  describing  plan  of  organization  and  publications. 

£L  Second  Annual  Report  of  (he  United  States  Geological  Survey,  1880-'81,  by  J.  W.  Powell.  1883. 
so.    Iv,  588  pp.    62  pL    1  map. 

HL  Third  Annual  Report  of  the  United  SUtes  Geological  Survey,  1881-'82,  by  J.  W.  Powell.  1883. 
so.    XV  ill,  684  pp.    87  pL  and  maps. 

lY .  Fourth  Annual  Report  of  the  United  States  Geological  Survey,  1882-'83,  by  J.  W.  Powell.  1884. 
SO.    zxxii.  473  pp.    85  pi.  and  maps. 

Y.  Filth  Annual  Report  of  the  United  SUtes  Geological  Surrey,  1883-*84,  by  J.  W.  PowelL  1885. 
fo.    xxxvi,  460  pp.    68  pi.  and  maps. 

TL  Sixth  Annual  Report  of  the  United  Stetes  Geological  Surrey,  1884-'83,  by  J.  W.  PowelL  1886. 
fo.    xxix,  570  pp.    65  pL  and  maps. 

TIL  Seventh  Annual  Report  of  the  United  Stetes  Geological  Survey,  1885-'86,  by  J.  W.  Powell.  1888. 
•».   XX, 660 pp.    TlpLandmaps. 

Tin.  Eighth  Annual  Report  of  the  United  SUtes  Geological  Survey,  1886-*87,  by  J.  W.  Powell.  1880. 
9P.    2  T.    xix,  474,  xii  pp.    53  pL  and  maps ;  1  p.  1.,  475-1063  pp.    64-76  pi.  and  maps. 

IZ.  KInth  Annual  Report  of  the  United  SUtes  Geological  Survey,  1887-'88,  by  J.  W.  Powell.  1888. 
a^.    xiU,  717  pp.    88  pL  and  maps. 

X  Tenth  Annual  Report  of  the  United  SUtes  Geological  Surrey,  1888-*89,  by  J.  W.  PowelL  1880. 
9P,    2  V.    XV,  774  pp.    88  pi.  and  maps  t  vili,  123  pp. 

XL  Eleventh  Annual  Report  of  the  United  SUtes  Geotogical  Survey,  1888-'80,  by  J.  W.  PowelL  1881. 
8^.    2  V.    XT,  757  pp.    66  pL  and  maps ;  ix,  851  pp.    80  pi. 

Xn.  Twelfth  Annual  Report  of  the  United  SUtes  Geological  Survey,  11(80-*81,  by  J.  W.  PowelL  188L 
8».    3  ▼.    xUi,  676  pp.    68  pL  and  maps ;  xviil,  676  pp.    146.  pL  and  maps. 

MONOGRAPHS. 

I.  Lake  Bonnerflle,  by  Grove  Earl  Gilbert.    1880.   49,    xx,  438  pp.    51  pL    1  map.    Price  ll.sa 

n.  Tertiary  History  of  the  Grand  Ca&on  District,  with  atlas,  by  Clarence  E.  Dutton,  Capt.  U.  S.  A. 
1882.    40.    xlT.264pp.    42  pL  and  atlas  of  24  sheets  folio.    Price  $10.00. 

HL  Geology  of  the  Comstock  Lode  and  the  Washoe  DUtrict,  with  atlas,  by  George  F.  Becker.  1882. 
«e.   xT,422^p.    7pLandatlasof21sheetofolio.    Price  $11.00. 

IT.  Oomatook  Mining  and  Miners,  by  EUot  Lord.    1883.    4o.    xir,  451pp.    8pL    Price  $1.50. 
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II'  ADVERTISEMENT. 

V.  The  Copper-Bearing  Rookii  of  Lake  Saperior,  by  Roland  Daer  Irving.  1883.  4^.  xri,  464  ^p. 
15  L    29  pi.  and  mapa.    Price  91.85. 

YI.  Gontribationa  to  the  Knowledge  of  the  Older  Meaosoio  flora  of  Yirginia,  by  WUUain  Morris 
Fontaine.    1883.    40.    xi,144pp.    54  L    54  pi.    Price  $1.05. 

yn.  SifTer-Lead  Deposlta  of  Boreka,  Nevada,  by  iToeeph  Story  Curtia.  1884.  4^.  zlil,  200  pp.  16 
pi.    Price  $1.20. 

ym.  Paleontology  of  the  Xareka  District,  by  Charles  DooUttle  Waloott.  1884.  4«.  xiii,  298  pp. 
24  L    24  pi.    Price  $1.10. 

IX.  Braohiopoda  and  LamelUbraDohiata  of  the  Raritan  Clays  and  Qreensand  .Marls  of  Kew  Jersey, 
by  Robert  P.  Whitfield.    1885.    4^.    xx,838pp.    85  pL    Imap.    Price  $1.15. 

X.  Dinocerata.  A  Monograph  of  an  Sxtinot  Order  of  Gigantic  Mammals,  by  Othnlel  Charies  Marsh. 
1886.    40.    xTui,243pp.    561.    56  pL    Price  $2.70. 

XI.  Geological  History  of  Lake  Lahontan,  a  Quaternary  Lake  of  Northwestern  Nevada,  by  Israel 
Cook  Russell.    1885.    40.    ziv,288pp.    46  pi.  and  maps.    Price  $1.75. 

XTT.  Geology  and  Mining  Industry  of  Leadville,  Colorado,  with  atlaa,  by  Samuel  Franklin  Emmons. 
1886.    40.    xxix,  770  pp.    45  pi.  and  athM  of  35  sheets  folio.    Price  $8.40. 

Xm.  Geology  of  the  Quicksilver  Deposits  of  the  Paoiiio  Slope,  with  atlas,  by  George  F.  Becker. 
1888.   40.    xix.  486  pp.    7  pL  and  atlas  of  14  sheeto  folio.    Price  $2.00. 

XIY .  Fossil  Fishes  and  Fossil  Plants  of  the  Triassic  Rocks  of  New  Jersey  and  the  Connecticut  Val- 
ley, by  John  S.  Newberry.    1888.    40.    xiv,  162  pp.    26  pL    Price  $1.00. 

XY.  The  Potomac  or  Younger  Mesosoio  Flora,  by  William  Morris  Fontaine.  1889.  4°.  xiv,  377 
pp.    180  pi.    Text  and  plates  bound  separately.    Price  $2.50. 

XVI.  The  Paleosoio  Fishes  of  North  America,  by  John  Strong  Newberry.  1889.  4^.  340  pp.  53  pi. 
Price  $1.00. 

In  press: 

XVII.  The  Flora  of  the  Dakota  Group,  a  posthumous  work,  by  Leo  Lesquereux.  Edited  by  F.  H. 
Knowlton.    1891.    40.    400  pp.    66  pi.    Price  $1.10. 

XVIII.  Gasteropoda  and  Cephalopoda  of  the  Raritan  Clays  and  Greensand  Maris  of  New  Jersey, 
by  Robert  P.  Whitfield.    1801.    40.    Off  pp.    50  pi.    Price  $1.00. 

In  preparation : 

XIX.  The  Penokee  Iron-Bearing  Series  of  Northern  Wisconsin  and  Michigan,  by  Roland  D.  Irving 
and  C.  R.  Van  Hise. 

XX.  Geology  of  the  Eureka  District,  Nevada,  with  atlas,  by  Arnold  Hague. 

XXI.  The  Tertiary  Rhynchophorons  Coleoptera  of  North  America,  by  Samuel  Hubbard  Scudder. 

XXII.  Geology  of  tiie  Green  Mountains  in  Massachusetts,  by  Raphael  PurapoUy,  J.  E.  Woifl^  T. 
Nelson  Dal",  and  Bayard  T.  Putnam. 

—  Mollusca  and  Crustacea  of  the  Miocene  Formations  of  New  Jersey,  by  R.  P.  Whitfield. 

—  Sauropoda,  by  O.  C.  Itfarsh. 

—  Stegosauria,  by  O.  C.  Marsh. 

—  BrontotheridiB,  by  O.  C.  Marsh. 

—  Report  on  the  Denver  Coal  Basin,  by  S.  F.  Emmons. 

<—  Report  on  Silver  Cliff  and  Ten-Mile  Mining  Districts,  Colorado,  by  S.  F.  Emmona, 
-*  The  Glacial  Lake  Agassis,  by  Warren  Upbam. 

BULLETINS. 

1.  On  Hypersthene-Andesite  and  on  TricUnlc  Pyroxene  in  Augitic  Rocks,  by  Whitman  Cross,  with  • 
6eologica1SketchofBntfaloPeaks,OoIorado,  by  S.F.  Emmons.    1883.   9P.  42  pp.  2  pi.    Price  10  centa. 

2.  Gold  and  Silver  Conversion  Tables,  giving  the  coining  values  of  troy  ounces  of  fine  metal,  etc.,  com* 
puted  by  Albert  Williams,  Jr.     188S.    8P.    8  pp.    Price  5  cents. 

3.  On  the  Fossil  Faunas  of  the  Upper  Devonian,  along  the  meridian  of  70°  30',  tram  Tompkins  County, 
New  York,  to  Bi-atlford  County,  Peonn; Ivania,  by  Henry  S.  Williams.   1884.   80.    36  pp.    Price  5  cents. 

4.  On  Mesozoic  Fossils,  by  Charies  A.  Whit«.    1884.    8^.    36  pp.  9  pi.    Price  5  cents. 

6.  A  Dictionary  of  Altitudes  in  the  United  States,  compiled  by  Henry  Gannett  1884.  dP.  825  pp. 
Price  20  cents. 

6.  Elevations  in  the  Dominion  of  Canada,  by  J.  W.  Spencer.    1884.    8^.    48  pp.    Prioe  5  cents. 

7.  Mapoteca  Geologlca  Americana.  A  Catalogue  of  Geological  Maps  of  America  (North  and  South), 
1752-1881,  in  geographic  and  chronologic  order,  by  Jules  Marcou  and  John  Belknap  Maroou.  1884. 
8^.    184  pp.    Price  10  cents. 

8.  On  Secondary  Enlargements  of  Mineral  Fragmenta  in  Certain  Rocks,  by  R.  D.  Irving  and  0.  B. 
Van  Hise.    1884.    8^.    56  pp.    6  pi.    Price  10  cents. 

9.  A  report  of  work  done  in  the  Washington  Laboratory  during  the  fiscal  year  18S3-*84.  F.  W.  Clarka, 
chief  chemist.    T.  M.  Chatard,  assistant  cliemist.    1884.    8^.    40  pp.    Price  5  cents. 

10.  On  the  Cambrian  Faunas  of  North  America.  Preliminary  studies,  by  Charles  Doolittle  WalootL 
1884.    6°.    74  pp.    10  pi.    Price  5  cento. 

11.  On  the  Quaternary  and  Recent  Mollusca  of  the  Great  Basin ;  with  Descriptions  of  New  Forms,  by 
R.  Ellsworth  CalL  Introduced  by  a  sketch  of  the  Quaternary  Lakes  of  the  Great  Bsain,  by  G.  JC 
GliberL   1^84,    8^,    €6  pp.    dpL    Price  6  cents. 
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88 vp.    BpL    PrieeSoenta. 

17.  On  the  Deyelopment  of  Ciystalliiation  In  the  Igneons  Eocks  of  Washoe,  Nevada,  with  Notes  «n 
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]&  Ob  ICarfae  Xooene,  Freah*water  Kiooene,  and  other  Fossil  MdUnsea  of  Western  North  Amerieai 
by  Chariea  A.  White.    188&,    8^.   26  pp.    SpL    Price  6  eents. 
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LETTER  OF  TRANSMITTAL. 


XJiaTBD  States  OsoLoaiOAL  Subtey, 

DlVISIOK  OF  MiNINa  STATISTIOS  Ain)  TEOHNOLOaY, 

Waahington^  January  23 j  1892. 

Sib  :  I  have  the  honor  to  transmit  herewith  the  seventh  rexM)rt  of  the 
series  ^^  Mineral  Besonrces  of  the  United  States,"  this  yolnme  being  en- 
titled ^  Mineral  Besonrces  of  the  United  States,  1889  and  1890."  The 
first  report  of  the  series  gave  account  of  the  mineral  products  of  1882 
and  part  of  1883,  and  the  subsequent  volumes  bring  the  statistics  to 
December  31, 1888.  The  present  volume  carries  the  statistical  data  to 
December  31, 1890.  A  report  covering  the  year  1891,  which  you  have 
authorized,  is  in  active  preparation. 

I  beg  CO  tender  you  my  hearty  appreciation  for  the  consideration  you 
have  shown  to  my  very  considerable  demands  on  your  time  and  atten- 
tion and  for  your  untiring  interest  in  this  work. 
Yery  respectfully,  your  obedient  servant, 

David  T.  Day, 

€feologisi  in  Charge, 
Hon.  J-  W.  POWBI.L, 

'i  U.  S.  Oeological  Swrveg. 


INTRODUCTION. 


The  present  volume  of  the  series  ^^  Mineral  Besonrces  of  the  United 
States  "  presents  a  review  of  the  mineral  industries  during  the  calendar 
years  1889  and  1890.  It  is  in  continuation  of  the  previous  volume  which 
oovered  the  year  1888.  During  part  of  the  years  1889, 1890,  and  1891 
the  several  contributors  to  this  series  were  nearly  all  of  them  engaged 
in  preparing  the  volume  on  the  mineral  industries  for  the  Eleventh 
Census.  The  statistics  here  presented  for  1889  are  therefore  those  of 
the  Census  Office,  with  a  few  minor  exceptions.  These  exceptions  are 
the  cases  in  which  the  mineral  report  for  the  Census  Office  did  not  con- 
sider certain  industries  which  are  usually  included  in  the  reports  of  this 
series.  The  statistical  tables  of  former  years  have  been  carried  forward, 
but  the  previous  volumes  should  be  consulted  for  all  other  information 
concerning  the  mineral  industries  prior  to  1889. 

The  scope  of  the  present  volume  has  been  lessened  slightly  in  the 
effort  to  make  the  arduous  work  of  complete  statistics  from  all  pro- 
ducers more  accurate  in  the  subjects  of  coal,  iron  ores,  and  other  im- 
portant subjects. 

Units. — ^The  different  units  adopted  are  those  in  common  use  for  each 
mineral.  Founds  are  avoirdupois  and  tons  are  short  tons  of  2,000 
I>on&ds,  unless  long  tons  of  2,240  i)ounds  are  specified. 

Imparts  and  exports. — ^These  are  obtained  from  the  records  of  the 
Bureau  of  Statistics  of  the  Treasury  Department.  Becent  years  co- 
incide with  calendar  years  from  January  1  to  December  31,  but  earlier 
statisties  of  imports  are  for  the  Government  fiscal  year  ending  June 
30. 

Delay  in  publu^tion. — ^It  has  already  been  shown  in  previous  vol- 
umes that  it  is  imx>ossible  to  gather  complete  reports  on  so  many  sub- 
jects and  publish  the  resultant  volume  without  much  delay,  since  one 
report  can  delay  all  the  rest,  and  this  is  especially  the  case  in  propor- 
tion as  the  inquiries  are  extended  to  individual  producers.  Efforts  have 
been  made,  however,  to  avail  of  the  daily  and  technical  press  in  giving 
information  regarding  each  subject  as  promptly  as  possible. 

Totals. — ^In  preparing  the  statement  of  the  total  value  of  the  mineral 
product,  the  usual  commercial  value  has  been  taken.  Following  the 
rule  adopted  in  the  Census  investigation,  the  value  of  a  mineral  is 
taken  at  that  stage  in  its  production  where  it  first  becomes  a  salable 
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article  with  a  market  value  recognized  in  its  trade.  Thas,  coal  is 
yalaed  on  cars  at  the  mine,  while  lead  is  given  its  value  in  New  York 
Oity.  Any  valuations  which  might  be  adopted  would  involve  incon- 
sistencies, but  this  plan  is  best  in  accordance  with  ordinary  usage. 

The  product  indicated  for  1890  is  $656,604,698,  an  increase  far  beyond 
any  previous  year.  The  year  was  a  period  of  unexampled  activity  in 
mining,  particularly  so  in  iron,  silver,  coj  >er,  coal,  and  petroleum. 
This  total  is  extraordinary,  but  the  activity  continued  in  1891  until 
ehficked  by  the  feeling  of  insecurity  following  the  English  depression. 
The  year  1891  will  show  no  marked  contrast  to  1890. 
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SUMMARY. 

METALS. 

Iran  a(nd  steel. — ^The  production  of  pig  iron  in  the  United  States  in 
the  year  1889  was  7,603,642  long  tons,  or  8,516,079  short  tons,  valued 
at  $120,000,000,  taking  as  the  standard  of  valuation  the  price  of  Ko.  1 
anthracite  pig  iron  in  Philadelphia.  This  was  greater  than  the  product 
of  any  previous  year;  but  in  1890  the  product  increased  greatly,  reach- 
ing 10,307,028  short  tons,  valued  at  $151,200,410,  and  in  1891, 9,273,455 
short  tons.  The  production  of  Bessemer  steel  in  the  United  States 
in  1890  was  4,131,535  short  tons,  against  3,281,829  short  tons  in  1889,  a 
gain  of  nearly  26  per  cent.  The  consumption  of  limestone  for  flux  in 
iron  ore  smelting  was  5,521,622  long  tons  in  1890. 

Oold  and  silver. — In  1889  the  mines  of  the  United  States  produced, 
according  to  the  census  returns,  1,590,869  fine  ounces  of  gold,  with  a 
coinage  value  of  $32,886,744,  aud  51,354,851  ounces  of  silver,  with  a 
ooining  value  of  $66,396,988.  In  1890  the  product,  according  to  the 
Director  of  the  Mint,  was :  Gold,  1,588,880  ounces,  valued  at  $32,845,000, 
aud  silver,  54,500,000  ounces,  with  a  coining  value  of  $70,464,645. 

Copper. — ^The  copper  product  remained  nearly  stationary  in  1889,  be- 
ing  231,246,214  pounds,  and  in  1890  increasing  to  265,115,133  pounds. 
It  was  worth,  respectively,  $26,907,809  and  $30,848,797, 

Xeod. — ^The  total  product  increased  in  1889  to  182,967  short  tons, 
worth  $16,137,689,  compared  with  180,555  short  tons  in  1888,  worth 
$15,924,951.  In  1890  the  product  decreased  to  161,754  short  tons,  worth 
•14,266,703.  The  producers  carried  a  stock  of  10,389  short  tons  on 
January  1, 1891,  as  compared  with  7,716  short  tons  on  January  1, 1890. 
The  lead  content  of  the  ores  imported  from  Mexico  was  26,570  tons  in 
1889,  and  18,1^  tons  in  1890.  The  production  of  lead  in  the  first  half 
of  1891  increased  to  95,121  short  tons. 

Zine. — ^In  1888  the  total  product  of  spelter  was  55,903  short  tons,  worth 
$5,500,855.  In  1889  it  increased  to  58,860  short  tons,  worth  $5,791,824, 
and  in  1890  to  63,683  short  tons,  worth  $6,266,407.  The  stocks  in 
778  MiN 1  1 
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the  hands  of  producers  are  small,  considering  the  magnitnde  of  the 
industry.  On  January  1,  1890,  these  stocks  were  2,535  short  tons, 
and  on  January  1, 1891,  had  decreased  to  1,134  tons. 

Quieksilver, — ^The  industry  continues  to  decline  in  spite  of  active  pros- 
pecting for  new  supplies.  In  1888  the  product  was  33,250  flasks  of  76  J 
pounds  net,  valued  in  San  Francisco  at  $1,413,125.  In  1889  this  de- 
clined  to  26,484  flasks,  although  the  price  was  $45  per  flask,  which  was 
sufficient  to  cause  strong  inquiry  for  new  supplies.  In  1890  the  product 
decreased  to  22,926  flasks,  the  average  price  increasing  to  $48.33  per 
flask.    The  product  all  came  from  California. 

Nickel. — ^During  the  years  1889  and  1890  the  condition  of  the  industry 
changed  completely,  due  to  the  development  of  extensive  supplies  in 
Canada.  The  inquiry  for  stiD  other  new  deposits  was  nevertheless 
stimulated  by  the  successful  tests  of  steel  containing  a  small  percent- 
age of  nickel  for  armor  plates.  Previously  the  markets  were  regulated 
principally  by  the  output  of  the  New  Caledonia  mines.  In  1888  the 
total  product  in  the  United  States  was  204,328  pounds.  In  1889  this 
increased  to  252,663  pounds  and  in  1890  to  223,488  pounds,  worth 
$134,093.  The  product  from  Canadian  matte  was  35,000  pounds  in 
1889  and  100,000  pounds  in  1890. 

Cobalt  oxide, — ^The  product  has  followed  the  nickel  industry,  except 
that  proportionately  more  nickel  has  been  produced  than  cobalt  oxide, 
because  the  Canadian  matte  contains  scarcely  any  cobalt.  The  New 
Caledonian  producers  have  produced  a  greater  proportion  of  cobalt  by 
the  aid  of  a  manganiferous  iron  ore  containing  nickel  and  cobalt.  The 
product  in  1889  was  13,955  pounds  and  in  1890  6,788  pounds.  The  price 
remained  at  about  $2.50  per  pound  in  1889  and  $2.40  in  1890. 

Chromic  iron  ore. — ^The  industry  remains,  unchanged.  The  supplies 
^ome  from  California,  together  With  increasing  importations  from 
Turkey  rind  Asia  Minor.  The  output  in  California  in  1889  was  2,000 
long  tons,  and  in  1890  3,599  long  tons,  worth  $53,985. 

Manganese. — ^Product  in  1889, 24,197  long  tons,  which  includes  a  small 
shipment  from  Colorado.  In  1890  the  product  was  25,684  long  tons, 
worth  $219,050.  The  importations  are  increasing.  In  addition,  man- 
ganiferous iron  ores  were  produced  to  the  amount  of  83,434  tons  in  1889 
and  61,860  tons  in  1890. 

Aluminum. — ^The  production  of  aluminum,  including  that  in  alloys, 
continued  and  increased  from  about  19,000  pounds  in  1888  to  47,468 
pounds  in  1889,  and  61,281  pounds  in  1890.  The  price  decreased  from 
$4.50  per  pound  in  1888  to  $1  per  pound  in  1890  for  ingots.  The  manu- 
facture of  aluminum  into  musical  instruments,  thin  sheets  for  orna- 
mental purposes,  and  into  various  utensils  is  increasing. 

Antimony. — In  1889, 115  short  tons  were  produced,  valued  at  $28,000; 
in  1890  this  increased  to  129  short  tons,  valued  at  $40,756.  This  in- 
cluded a  slight  product  from  a  new  source,  Ketchum,  Idaho. 
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FUEIiS. 

Coal.— In  1889  the  total  product  of  coal  of  all  kinds  was  141,229,513 

short  tons,  valued  at  the  mines,  before  any  expenses  for  shipment,  at 

$160,226,323.    The  product  included  45,600,487  short  tons  of  Peunsyl- 

1^  vania  and  other  anthracite,  worth  $65,879,514,  and  95,629,026  short 

tons  of  bituminous  coal  and  lignite,  valued  at  $94,346,809. 

In  1890  the  total  product  increased  to  157,788,657  short  tons,  a  gain 

I  of  over  4J  per  cent,  over  1889.     The  total  value  at  the  mines  was 

$176,804,573.     Of  the  above,  46,468,641  short  tons  were  anthracite, 

worth  $66,383,772,  and  111,320,016  short  tons  were  bituminous  coal  and 

lignite,  worth  $110,420,801. 

Petroleum. — ^The  product  in  1889  was  35,163,513  barrels,  valued  at 
.  $26,063,340.  In  1890,  the  product  was  45,822,672  barrels,  worth 
$35,365,105.  The  feature  of  the  two  years  has  been  the  successful  refin- 
ing of  Lima  (Ohio)  oil,  which  now  supplies  a  large  share  of  the  domestic 
trade,  and  the  great  increase  in  the  Pennsylvania  product  in  1890, 
making  this  the  year  of  greatest  product. 

Natural  ga^. — ^The  product,  measured  in  terms  of  the  coal  displaced, 
shows  a  decHne  from  $22,629,875  in  1888  to  $21,097,099  in  1889.  The 
product  declined  again  in  1890  to  $18,742,725. 

8TBUGTUB1L  MITSHIALS. 

Building  stoite. — ^The  product  in  1889  includes  granite  to  the  value  of 
$14,464,095,  at  the  place  where  produced  and  in  the  condition  in  which 
it  was  first  sold;  marble,  $3,488,170;  sandstone,  $10,816,057;  blue- 
stone,  $1,689,606;  limestone,  $19,095,179;  and  slate,  $3,482,513.  In 
1800  the  total  value  of  these  products  aggregates  $54,000,000.  Even 
allowing  for  a  considerable  growth  in  the  industry  since  1888,  these  fig- 
ttres  show  that  the  statement  then  made  was  too  smaU. 

ABBASITE  MITEBIALS. 

Millstones. — ^The  product  continued  to  decrease.  In  1889  the  product 
was  valued  at  $35,155,  and  in  1890,  at  $23,720. 

Chrindstones. — ^The  supply  still  comes  from  Ohio  and  Michigan.  The 
consumption  has  increased  in  grinding  wood  pulp.  The  product  in 
1889  was  valued  at  $439,587,  and  in  1890,  at  $450,000. 

Oilstones  and  whetstones. — ^This  industry  derives  its  supplies  from  well 
established  quarries  in  Arkansas,  Indiana,  and  Kew  Hampshire.  In 
1889  the  product  amounted  to  2,354,000  pounds,  chiefly  novaculite,  and 
valued  at  $32,980.  In  1890  the  value  of  the  product  was  $69,909  in 
the  rough  state. 

MISCELLANEOUS. 

Precious  stones. — ^The  product  is  small  and  with  the  exception  of 
agatized  wood,  the  tourmalines  regularly  produced  in  Maine,  and  a  few 
gems  from  North  Carolina,  consists  principally  of  tourists'  jewelry.  It 
was  valued  at  $188^807  in  1889  and  $118^833  in  1890. 
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Phosphate  rock. — ^In  1889  the  production  of  phosphate  rock  was  estab- 
lished as  a  new  industry  in  Florida  and  its  importance  is  increasing. 
The  total  product  from  all  sources  amounted  to  />50,245  long  tons  in 

1889,  which  was  the  greatest  amount  ever  rex>orted.    In  1890  the  prod 
uct  was  510,499  long  tons,  worth  $3,213,795. 

JIfarb.— The  product  in  1889  was  139,522  short  tons,  worth  $63,956, 
and  in  1890, 153,620  short  tons,  worth  $69,880.  There  is  little  change 
in  the  industry. 

/Sa{^.— Product  in  1889,  8,005,565  barrels,  worth  $4,195,412,  and  in 

1890,  8,776,991  barrels,  worth  $4,752,286. 

Bromine. — The  product  in  1889  was  418,891  pounds,  valued  at 
$129,667.  In  1890  this  decreased  to  387,847  pounds  on  account  of  the 
accumulation  of  stock. 

Borax.— In  1889  the  product  was  8,000,000  pounds  worth  $500,000, 
increasing  in  1890  to  9,500,000  pounds. 

Sulphur. — In  1889  and  1890  the  Utah  works  were  closed  by  litigation. 
There  was  a  small  product  from  the  Nevada  mines  in  1889,  amounting  to 
1,150  short  tons.    Efforts  are  being  made  to  open  the  Louisiana  mines. 

Pyrites. — ^The  product  from  Virginia,  Massachusetts,  and  Vermont 
amounted  to  93,705  long  tons,  worth  $202,119  in  1889,  and  in  1890  to 
111,836  long  tons,  worth  $273,745. 

Barytes. — ^The  use  of  this  material  is  increasing.  The  main  sources 
of  supply  are  mines  in  Missouri,  Virginia,  and  New  York.  The  total 
product  in  1889  was  19,161  long  tons  and  in  1890,  21,911  long  tons. 

Oypsum. — In  1889  the  product  was  267,769  short  tons  of  crude  gyp- 
sum, worth  $764,118,  and  in  1890, 182,995  short  tons,  worth  $574,523. 

Ozocerite. — Development  work  was  continued  in  the  regions  near 
Soldier's  Summit,  Utah;  50,000  pounds  were  produced  in  1889,  and 
350,000  pounds  in  1890. 

Asphaltum. — During  the  last  two  years  the  product  on  the  Pacific 
coast  has  increased  markedly  and  the  price  has  declined.  Product  in 
1889,  51,735  short  tons,  worth  $171,537,  and  in  1890,  40,841  short  tons, 
worth  $190,416.  The  production  of  gUsonite  in  Utah  continues  and 
amounted  to  492  short  tons  in  1889  and  1,105  tons  in  1890. 

Soapstone. — ^The  use  of  this  material  in  the  form  of  slabs  for  various 
purposes  increased.  The  total  product  of  all  kinds  was  36,461  short 
tons  in  1889  and  54,024  short  tons  in  1890.  Of  this  23,746  short  tons 
and  41,354  short  tons,  respectively,  consisted  of  fibrous  talc  from  New 
York. 

Mica. — ^The  production  decreased  in  1889,  but  is  now  increasing 
again;  product  in  1889, 49,500  pounds,  worth  $50,000,  and  in  1890, 60,000 
pounds,  worth  $75,000. 

Mineral  paints. — ^The  product  includes  ocher,  metallic  paints,  and 
some  umber  and  sienna;  it  amounted  to  32,307  long  tons  in  1889,  and 
45,732  long  tons  in  1890. 
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OraphUe. — ^The  jxrinoipal  product  in  1889  was  400,000  pounds  of  re- 
fined graphite  from  Ticonderoga,  l^ew  York,  worth  933,000.  In  1890 
this  product  was  about  stationary.  Besides  this,  cheaper  grades  were 
obtained  from  several  localities  for  use  in  making  foundry  facings,  etc. 

Fluorspar. — ^The  supply  from  Bosidare,  Illinois,  and  Evansville,  In- 
diana, is  sufficient  for  the  gradually  increasing  use  as  a  flux  in  cupola  fur- 
naces and  for  chemical  purposes.  The  product  was  9,500  short  tons 
in  1889,  and  8,250  short  tons  in  1890.  Some  artificial  fluorspar  is  made 
as  a  by-product  in  the  decomposition  of  Greenland  cryolite. 

Infusorial  earth. — ^From  the  usual  sources  the  product  was  3,406  short 
tons  in  1889,  and  2,532  short  tons  in  1890. 

Mineral  waters.— Totsl  product  in  1889,  12,780,471  gallons,  worth 
•1,748^458,  and  in  1890^  13,907,418  gallons,  with  a  value  of  92,600,750. 
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Mineral  producU  of  the  United  Statee  for 
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mrioxio. 

Plr  iron,  spot  Tilae long  tons.. 

Silver, coining  valne, troy  ounces.. 

Gtold,  coining  Tslne do — 

Copper,  valne  at  New  York  City. .  .pounds. . 
Lead,  value  at  New  York  City. .  .short  tons. . 
Zinc,  value  at  New  York  City do  . . 

Suicksilver,  value  at  San  Francisco,  .flasks. . 
iokel,  value  at  Philadelphia pounds. . 

Aluminum,  value  at  Pittsbure do 

Antimony,  value  at  San  Francisco,  short  tons 
Platinum,  value  (crude)  at  Sui  Francisco, 
troy  ounces. 

MOiniKrALUO  (SPOT  TALUSS). 

Bituminous ooal long  tons.. 

Pennsylvania  anthracite do — 

Building  stone 

Petroleum burels.. 

Lime do 

Natural  gas 

Cement barrels.. 

Salt do... 

Limestone  for  iron  flux long  tons . . 

Phosphate  rock do 

Mineral  waters gallons  sold.. 

Zinc  white short  tons.. 

Gypsum do 

Borax pounds.. 

Hinend  paints long  tons.. 

Manganese  ore do 

Asphaltum short  tons.. 

Pyrites j.... long  tons.. 

Crude  barytes do 

Bromine pounds.. 

Corundum short  tons.. 

Marls long  tons.. 

Precious  stones 

Oold  quarts,  souvenirs,  Jewelry,  etc 

Flint long  tons.. 

Fluorspar' short  tons.. 

Graphite pounds.. 

Novaoulite do 

Feldspar long  tons.. 

(}hrome  iron  ore do.... 

Mica. pounds.. 

Slate  ffronnd  as  a  pigment long  tons . . 

Cobalt  oxide pounds.. 

Sulphur short  tons.. 

RutUe pounds.. 

Asbestos do 

Potters'  clay longtons.. 

Grindstones 

MiUstones 

Osocerite,  refined pounds.. 

Lifusorial  earth short  tons.. 

Soapstone do.... 

Fibrous  talc do 

Lithographic  stone do.... 


Total  value  of  metallic  products 

Total  value  of  nonmetallio  mineral  products. 
Estimated  value  of  minersl  products  un- 
specified. 

(}rand  total 
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30, 320, 000 

1,741,500 
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829,008 


60 
100 


38,242,041 
25, 580, 188 
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28,000,000 


2,072,943 
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4, 500, 000 

211, 377 

2,000,000 

10, 107 

90,000 

3,002,443 

8,004 
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20,000 
4,000 


420,000 

12,500 

2,288 

81,669 

1,000 

7,251 

600 

100 

150 

26,783 


Value. 


989,316,609 

89, 200, 000 

36,000,000 

11,491,200 

9,782,500 

2,277.482 

1,797,780 

164,984 


10,000 
400 


63,443,718 
42,196,678 
18, 356. 055 
24, 183, 233 
19, 000,  OOC 


1,852,707 

4,820,566 

3,800,000 

1,123,823 

500,000 

763, 738 

400,000 

277,233 

135,840 

86,415 

4,440 

6,000 

80,000 

114, 752 

29,280 
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50,000 

50,000 

80,000 

16.000 

49,800 

8,000 

60,000 

27,806 

127,825 
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24,000 

21,000 

400 

4,312 

200,457 

500,000 

200,000 


1,833 
8,441 
4,210 


45,660 
66,665 
54,730 


190,039,865 

173, 279, 135 
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Quantity. 


4,144,254 

83,077,000 

1,676,800 

71,680,000 

117,085 

26,800 

60,851 

206,668 
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48,179,475 
28,500,016 


27,661,238 
30,000,000 


2,500,000 
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2,000 
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1,000,000 


25,000 
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809,819,000 
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43,000,000 

34,700,000 

12. 176, 600 

11, 240, 160 

2, 680, 000 
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100,000 
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8,000 
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100,000 

16,000 
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192,892,406 

206, 783, 144 

6,500,000 
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tiU  MloMbr  fmn  1880  to  1890^  ificZtMtve. 
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1 
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2 
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17, 789, 087 

4 

132,890 
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148,967 
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189,897 

10,537,042 

5 

33,765 

3,646.620 

86,872 
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88,544 

8,422,707 

6 

62,732 

1,487,042 

46,725 

1,253,632 

81,913 

936,327 

7 

281,616 

809,777 
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84,550 

48,412 

8 

83 
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9 

60 
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60 
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60 

10 
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12 
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16 

215,000 
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17 
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18 
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10 
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8,814,273 
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1,992,462 
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2, 270, 280 

431, 779 
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420,000 

90,000 

890.000 

24 

4,838.291 

888,908 

8,600,000 

•   585,000 

7,000,000 

490,000 

25 

7,000 

106,000 

7,000 

84,000 

7,000 

84,000 

20 

4,532 

87,060 

6,155 

92,325 

10,180 

122,160 

2/ 

8,000 

10,500 

8,000 

10,500 

8,000 

10,500 

28 

12,000 

78,000 

25,000 

137,500 

35,000 

175,000 

20 

20,000 

80,000 

27,000 

108,000 

25.000 

100.000 

30 

250.000 

75,000 

801,100 

72,264 

281,100 

67,404 

31 

80,000 

560 

100,000 

600 

106,000 

32 

1,060,000 

640,000 

072,000 

486,000 

876,000 

437,500 

83 

75,000 

74.050 

82,975 
140,000 
120,000 

34 

75,000 

133,000 
100,000 

35 

25, 000 

100,000 

26,000 

80,000 

36 

4,000 

20,000 

4,000 

20,000 

4,000 

20,000 

37 

425,000 
800,000 

34,000 
10,000 

675,000 
800,000 

46,000 
10,000 

38 
39 

800,000 

12,000 

14,000 

70,000 

14,100 

71,112 

10,900 

55,112 

40 

2,500 

60,000 

8,000 

60,000 

2,000 

35,000 

41 

100,000 

250,000 

114,000 

285,000 

147, 410 

368, 525 

42 

2,000 

•  24,000 

2,000 

24.000 

2,000 

20  000 

43 

11,663 

82,048 

1,008 

2,795 

2,000 

5,100 

44 

800 

21,000 

1,000 

27,000 

500 

12,000 

45 

500 

1,800 

560 

2,000 

600 

2,000 

46 

1,200 

86,000 

1,000 

80,000 

1,000 

30,000 

47 

80,000 

240,000 

88,000 

250,000 

86,000 

270,000 

48 

700,000 

600,000 
150,000 

570,000 
150,000 

49 

200,000 

50 
51 
52 

1,000 

8,000 

1,000 

6,000 

1,000 

5,000 

6,000 

90,000 

8,000 

150,000 

10,000 

200.000 

53 

8,000 

75,000 

8,000 

75,000 

10,000 

110,000 

54 
55 

":*« 

^•••■•«a. •..«... 

219, 756, 109 

203,128,850 
843,812,214 

186, 109, 599 
221, 879, 506 

281,840,150 

8,500,000 

8,500,000 

6,000.000 

467,606,260 

468,441,078 

412,989,105 
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MINERAL   RESOURCES. 


Mineral  products  of  the  United  States  for  the 


Prodnota. 


1 
2 
8 

4 
5 

e 

7 

8 

9 

10 

11 


12 
13 
U 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 


nriiuo. 

Pig  iron,  spot  Talne long  tons.. 

Silver,  coining  value troy  ounces . . 

Gold,  coining  value do — 

Copper,  value  at  New  York  City. .  .pounds. ■ 
Lead,  value  at  New  York  City  .  .short  tons. . 
Zinc,  value  at  New  York  City do. . . , 

Suickailver,  value  at  San  Francisco  .flasks. . 
ickel,  value  at  Philadelphia pounds . . 

Aluminum,  value  at  Phijadelphia, . . .  .do. . . . 
Antimony,  value  at  San  lYanolsco.  short  too. 
Platinum,  value  (crude)  at  San  S^nmoisoo, 
tzoy  ounces. 

NOmaTALUO  (SPOT  TALVES). 

Bituminous  coal long  tons.. 

Pennsylvania  anthracite do. . . . 

Building  stone 

Petroleum barrels.. 

Lime do 

Natural  gas 

Cement ....barrels.. 

Salt do.... 

Limestone  for  iron  flux long  tons. . 

Phosphate  rock do.... 

Mineral  waters,  gallons  sold 

Zinc  white short  tons.. 

Gypsum do.«. 

Borax pounds.. 

Mineral  paints long  tons . . 

Maneaneseore long  tons.. 

Asphaltum short  tons.. 

Pyrites long  tons.. 

Crude  barytes do... 

Bromine pounds.. 

Corundum short  tons. . 

Marls do.... 

Precious  stones 

Gold  quarts,  souvenirs.  Jewelry,  etc 

Flint long  tons.. 

Fluorspar short  tons . . 

Grapliite pounds . . 

NovacuUte ^ . .  .do 

Feldspar long  tons.. 

Chrome  iron  ore do 

Mica pounds . , 

Slate  ground  as  a  pigment long  tons. . 

Cobalt  oxide pounds . . 

Sul p liur short  tons  - . 

Ru  ti  lo pounds . 

AslM.*8tos short  tons . . 

Potters'  clay long  tons.. 

GrindHtones 

M  ills  tiines , 

Ozocerite,  refined i>ounds. 

Infusorial  earth short  tons. . 

Soapstone do 

Kibrous  talc j«_. do 

Litliographic  stone.. vT* do 


Total  value  of  metallic  products 

Total  value  of  nonmetallic  mineral  pro- 
ducts. 

Estimated  value  of  mineral  products 
unspecified. 

Grand  total 


1885. 


Quantity. 


4,044,525 

39,910,279 

1,538,376 

170, 962,  C07 

129,412 

40,688 

82. 073 

277,904 

283 

60 

250 


64,840,068 
84,228,548 


21,847,206 
40,000,000 


4,150,000 

7, 038. 663 

8,356,956 

437.856 

9, 148, 401 

15,000 

90,405 

8,000,000 

3,950 

23,258 

3,000 

49,000 

15,000 

810,000 

600 

875,000 


30,000 

5,00U 

327,883 

1,000,000 

13,600 

2,700 

92,000 

1,975 

68,723 

715 

600 

300 

86,000 


Value. 


1,000 
10,000 
10,000 


$94,712,400 

51, 600, 000 

81. 800, 000 

18,292,999 

10,469,431 

3,539,856 

970, 189 

179, 975 

2,550 

10,000 

187 


82,347,648 

76,671,948 

19, 000, 000 

19,198.243 

20,000.000 

4,857.200 

3, 492, 500 

4, 82.'>,  345 

1,678.478 

2, 846, 064 

1,312,845 

1,050.000 

405,000 

480,000 

43.575 

190.281 

10,500 

220.500 

75,000 

89,900 

108.000 

437, 500 

09,900 

140,000 

120,000 

22,500 

26,231 

15,000 

68.000 

40,000 

161,000 

24,687 

65,373 

17, 875 

2,000 

9,000 

275,000 

500,000 

100,000 


5,000 
200,000 
110, 000 


181, 586, 587 
241, 312, 093 

5,000,000 


427, 898, 680 


1886. 


Quantity. 


6,683,329 

39, 445, 312 

1,881,250 

161,235,381 

135,629 

42,641 

29.(»81 

214,002 

8,000 

35 

50 


65, 810, 676 
34, 853, 077 


28,064,841 
42,500,000 


4, 500, 000 

7, 707,  081 

4, 717, 163 

430.549 

8,950,317 

18,000 

96,250 

9, 778, 290 

15,800 

30,193 

3,500 

55,000 

10,000 

428,334 

645 

800,000 


30,000 

5,000 

415, 525 

1, 160, 000 

14,900 

2,000 

•  40,000 

3,000 

35,000 

2,500 

600 

200 

40,000 


1,200 

12,000 

12,000 

40 


Talue. 


•95,196. 

51.000, 

35,000, 

16,527. 

12,667. 

8, 752. 

1,060, 

127, 

27, 

7, 


760 
000 
000 
651 
749 
408 
(iOO 
167 
000 
000 
100 


78.481,066 

76, 119, 120 

19,000,000 

19. 996, 313 

21, 250, 000 

10,012,000 

3, 900, 000 

4,736.585 

2,830.297 

1,872,936 

1, 284, 070 

1,440,000 

428.625 

488,915 

285.000 

277,636 

14.000 

220,000 

50.000 

141,850 

116. 190 

400,000 

79,056 

40,000 

120,000 

22.000 

33,242 

15.000 

74,500 

30,000 

70.000 

30.000 

36,878 

75.000 

2,000 

6,000 

325,000 

250.000 

140,000 


6.000 

225,000 

125,000 

700 


21 5,  .'164, 825 
245,139,469 

6,000,000 


465,504,294 


8UMMABT. 
—tondor  yeort  1880  to  1890,  inoliuiotf— Continned. 


1fft7. 

1888. 

1889. 

1890. 

Qnaatiftj. 

Value. 

Qaantitj. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

e,417,148 

$121,935,800 

6,489,738 

6107,000,000 

7,603,642 

$120,000,000 

9,202,703 

$151,200,410 

1 

41,200,240 

53,350,000 

45,783,632 

59,195,000 

61,854,851 

66,396,988 

54,600,000 

70.464,615 

2 

1.59«.500 

33,000,000 

1,604,927 

88,175,000 

1,590,869 

32,886,744 

1,588,880 

32,845,000 

3 

185,227,331 

21,115,016 

231,270,622 

88,833,954 

231,246,214 

26,907,809 

265,115,133 

30,848,707 

4 

1«),700 

14,463,000 

180,566 

15,924,951 

182,967 

16,137,689 

161,754 

14,266.703 

6 

60,840 

4,782,300 

55,903 

5,500,856 

58,860 

6,791,824 

63,683 

6,266,407 

6 

33,825 

1,428,000 

33,250 

1,413,125 

26,484 

1,190,500 

22,926 

1,203,615 

7 

906,5« 

138,200 

204,328 

127.632 

262.663 

161,598 

223,488 

134,093 

8 

18,000 

69,000 

19,000 

65,000 

47,468 

97,335 

61.281 

61,281 

9 

76 

15,000 

100 

20,000 

116 

28,000 

129 

40,756 

10 

448 

1,888 

560 

2,000 

600 

2,000 

600 

2,600 

11 

78,470,857 

96,004,686 

91,106,998 

101,860,620 

85,383,050 

94,346,809 

99,392,871 

110,420,801 

12 

37,578,747 

84,552,181 

41,634,611 

89,020,483 

40,714,721 

65, 879, 514 

41,489,858 

66,383,7r2 

13 

25.000.000 

25,500.000 

42, 800, 706 
26,963,340 

47, 000, 000 

14 

28,278,866 

18,877,094 

27,612,025 

17,947,620 

35,163,513 

45,822,672 

35. 365, 106 

15 

46,750,000 

23,375,000 

49,087,000 

24,643,500 

68,474,668 

83,217,015 

60,000,000 

35, 000, 000 

16 

15.817,600 
5,674,377 

22.629. 875 

21.097.099 

18, 742, 725 

17 

6,062,744 

6,503,296 

5,021,139 

7,000,000 

5,000,000 

8,000,000 

6,000,000 

18 

7.831.962 

4,093,846 

8,065,881 

4,374,203 

8,005,665 

4,196,412 

8,776,991 

4,752,286 

19 

6,377,000 

3,226,200 

5,438,000 

2,719,000 

6,318,000 

8,159,000 

5,521,622 

2,760,811 

20 

480,568 

1,836,818 

448,567 

2,018,552 

560,246 

2,937,776 

510,499 

8,213,795 

21 

8,250,009 

1,261,478 

9,678,648 

1,679,802 

12,780,471 

1,748,458 

18,907,418 

2,600,750 

22 

18,000 

1,440,000 

20,000 

1,600,000 

16,070 

1,867,600 

1,600,000 

23 

96,000 

425,000 

110,000 

560,000 

267,760 

764,118 

182,995 

674,623 

24 

11,000,000 

560,000 

7,589,000 

455,340 

8,000,000 

500,000 

9,600,000 

617,600 

25 

20.000 

310,000 

24,000 

880,000 

82,807 

463,766 

45,732 

661,992 

26 

34,524 

833,844 

S'S? 

279,571 

24,197 

240,569 

25,684 

219, 050 

27 

4,000 

16,000 

68,800 

881,500 

61,735 

171,537 

40,841 

190, 416 

28 

52,000 

210,000 

54,831 

167,658 

98,705 

202,119 

111,836 

273,746 

29 

15,000 

75,000 

20,000 

110,000 

19,161 

106, 313 

21,911 

86,505 

30 

199,087 

61,717 

807,386 

95,290 

418,891 

125,667 

387,847 

104. 719 

31 

600 

108,000 

689 

91,620 

2,245 

105,565 

1,970 

80, 395     32  1 

600,000 

800,000 

800,000 

160,000 

189,522 

63,966 

163,620 

69,880 

33 

88,600 

64,850 

I 

188,807 
49,137 

118.833 

84 

'""iiwi 

75,000 
185,000 

**""80,bob* 

75,000 
175,000 

11,113 

13,000 

57,400 

35 
86 

5,000 

20,000 

6,000 

30,000 

9,500 

45,835 

.    8,250 

55,328 

37 

416,000 

34,000 

400,000 

33,000 

72,662 

77,500 

38 

1,200,000 

16,000 

1,500,000 

18,000 
60,000 

6.982.300 

82,980 

09,909 

39 

10,200 

56,100 

8,700 

6,970 

39,370 

8,000 

45,200 

40 

3,000 

40,000 

1,600 

20,000 

2,000 

30,000 

3,599 

53,985 

41 

70,500 

142,250 

48,000 

70,000 

49,500 

60,000 

60,000 

75,000 

42 

2,000 

20,000 

2,500 

25,000 

2,000 

20,000 

2,000 

20,000 

43 

18,340 

18,774 

8,491 

15,782 

13,955 

81,092 

6,788 

16,291 

44 

3,000 

100,000 

1,160 

7,850 
8,000 

46 

1,000 

3,000 

1,000 

8,000 

•   1,000 

400 

1,000 

46 

150 

4,600 

100 

8,000 

30 

1,800 

71 

4,560 

47 

43,000 

340,000 

36,750 

300,000 

294,344 

635,578 

350,000 

756.000 

48 

224,400 

281,800 
81,000 

439.587 

450,000 

40 

100,000 

35,155 

^23,720 

50 

43,500 
1,500 

3,000 
7,500 

50,000 
8,466 

2  500 

350,000 
2,532 

26,250 
50.240 

51 

3,000 

15,000 

23,372 

52 

12,000 

225,000 

15,000 

250,000 

12,715 

231,708 

13,670 

252,309 

53 

15,000 

160,000 

20,000 

210,000 

23,746 
18 

244,170 
243 

41,354 

389,196 

54 
56 

250.275.054 

256, 297. 517 

269.500.487 

307. 334. 207 

287.416.320 

803, 241, 114 
6,000,000 

307. 640. 175 

330. 270. 491 

5,000,000 

10, 000, 000 

10,000,000 

542,691,374 

664,498,631 

587,230,662 

666,604,608 

IRON  AND  STEEL. 

THE    IBON    AND    STEBIi    IXDUSTRIBS    OF    THE    UKITED 

STATES  IK  1880,  1890,  AND  1891. 

oompabbd  with  thb  iron  ajsn>  8tebl  industbisa  ov  othsr  countries. 

By  James  M.  Swank, 
Oenerdl  Manager  of  ike  American  Iron  and  SieeH  Aeaooiaiion. 

Production  of  pig  iron^  by  8tate8j  in  1889  and  1890. — ^The  total  pro- 
duction of  pig  iron  in  the  United  States  in  1889  was  7,603,642  long 
tons,  and  in  1890  it  was  9,202,703  long  tons.  In  the  following  table  is 
given,  in  short  tons,  the  exact  production  of  pig  iron  in  each  of  the 
pig-iron  producing  States  in  1889  and  1890,  the  States  being  given  in 
the  order  of  their  prominence  in  1890. 

Produdum  of  pig  iron,  hg  States,  in  1889  and  1890, 


States. 

1889. 

1890. 

States. 

1889. 

1890. 

P(!inn8ylTanU 

Ohio 

Short  ton*. 

4, 181, 242 

1, 215, 572 

791, 425 

601,036 

297,247 

251,356 

294,655 

214,356 

158,634 

125,693 

33,847 

117,900 

86,190 

Short  tons. 
4, 945, 169 
1,889,170 
914, 940 
785. 239 
369,381 
327, 912 
299,741 
258,461 
246,237 
177,788 
165,559 
144,970 
100,550 

Kentacky 

Georgia........... 

Short  tons. 

42. 518 

27,559 
2,678 

24,143 
9,839 
9,426 
4.544 
7,751 
2,898 
5,200 

10, 371 

Short  tons. 
53,004 
32,687 
23,588 
5W,  552 
16, 398 
12,305 
10,865 

5,  5:n 

3,181 
1,200 

Alabainii. ......... 

Colorado .......... 

lUinoiB  ........... 

Conneotlout   

Indiana. .......... 

New  York 

Vireinla .......... 

Oregon  ........... 

Teniieascc 

Micliifiran 

Texas 

Massachusetts. . . . 
North  Carolina  . . . 
Maine 

WiaconBin 

New  Jersey 

Mwrylftud 

Washington 

Total 

West  Virginia.... 
Missonri.. 

8,516,079 

10,307,028 

To  show  how  great  was  the  increase  in  the  production  of  pig  iron  in 
the  United  States  in  1889  and  1890  another  table  is  subjoined,  which 
gives  in  short  tons  the  total  production  of  pig  iron  in  the  United  States 
in  the  eighty-one  years  from  1810  to  1890.  From  1877  to  1881  we  more 
than  doubled  our  production  of  pig  iron,  and  from  1886  to  1890  we 
again  more  than  doubled  our  production. 

Annual  produoUon  of  pig  iron  for  eighty-one  years. 


Yean. 

Short  tons. 

Yean. 

Short  tons. 

Yean. 

Short  tons. 

1810 

60,377 
22,400 
184,800 
321, 331 
632, 526 
736. 218 
784, 178 
883,137 
798, 157 
705,094 
840,627 
919, 770 
731,544 
787.662 

1863 

947,604 
1,135,996 

931, 582 
1,350,343 
1,461,626 
1,603,000 
1,916,641 
1. 865, 000 
1,911,608 
2, 854.  5.58 
2, 868,  278 
2. 689, 413 
2, 266, 581 
2,003,236 

1877 

2,314,585 
2, 577. 361 
3, 070,  875 
4,295.414 
4,641,564 
6, 178, 122 
6, 146, 972 
4, 589. 613 
4,  529, 869 
6, 365,  328 
7, 187, 206 
7,268,507 
8,516,079 
10,307,028 

1820 

1864 

1878 

1830 

1865 

1879 

1840 

1866 

1880 

1850 

1867 

1881 

1854 

18C8 

1882 

1865 

1869 

1883 

1856 

1870 , 

1871 

1884 

1857 

1885 

1868 

1872 

1886 

1859 

1873 

1887 

1880 

1874 

1888 

1861 

1875 

1889 

1862 

1876 

1890 

10 
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Owr  production  of  pig  iron  compared  with  that  of  Or  eat  Britain, — To 
show  how  rapidly  we  have  in  late  years  overtaken  the  production  of 
pig  iron  by  Great  Britain  a  table  in  long  tons  is  apx)ended,  giving  the 
prodaction  of  pig  iron  by  both  countries  from  1882,  when  Great  Britain 
reached  its  maximum,  until  1890.  The  long  ton  is  here  used  because 
it  is  the  ton  used  by  Great  Britain. 

Produoiion  of  pig  iron  in  the  United  State*  and  Qreat  Britain, 


Tears. 


188S 
1883 
1884 
1885 
1888 


Great 
Britain. 


United 
states. 


Long  torn. 
8,586,680 
8,529,300 
7.811,727 
7,415,469 
7,009,754 


Long  torn. 
4,623,323 
4,595,510 
4,097,868 
4, 044, 526 
5,683,320 


1887 
1888 
1889 
1890 


Oreat 
Britain. 


Long  tona. 
7, 559, 518 
7, 90o,  000 
8,322,824 
7,904,214 


United 
States. 


Long  tona. 
6,417,148 
6, 489, 738 
7, 603, 642 
0, 202, 703 


Production  of  pig  iron  in  ihe  Southern  States. — Since  much  attention 
still  continues  to  be  given  to  the  rapid  growth  of  the  pig-iron  industry 
in  the  Southern  States  a  table  in  short  tons  is  given  below,  showing  the 
production  of  pig  iron  in  that  section  of  our  country  in  the  six  years 
from  1885  to  1890. 

ProdueUan  of  pig  iron  in  the  Southern  States  for  six  years. 


B^ 

188&. 

1888. 

1887. 

1888. 

1880. 

1800. 

A1ftbwnftT..r*«T 

Short  tona. 

227,438 

161, 190 

163,782 

09,007 

37,553 

82,924 

17,290 

1,843 

1,700 

Short  tona. 

283,850 

100,166 

156,250 

08,618 

54, 8U 

46,400 

80,502 

3,250 

2,200 

Short  tona. 

202,762 

250, 344 

175,715 

82,311 

41,907 

40,947 

87.427 

4,383 

8.640 

Short  tona. 

440,402 

267, 031 

107,396 

95,259 

56,790 

30,397 

17,606 

6,587 

2,400 

Short  tona. 

701,425 

294,655 

251,356 

117,000 

42,5i8 

27,550 

83,847 

4,544 

2,888 

Short  tona. 

914, 940 

299,741 

327, 912 

144,970 

53,604 

32,687 

165,559 

10,865 

3,181 

Tennessee 

Virginia 

West  Virginia.... 

S.entacky 

Georgia .......... . 

'M'^nfand  -t».,.... 

««■  jiMiaru.  ........ 

Texas 

liToirthCaitdina... 

Total 

712,835 

875, 170 

020,436 

1,132,858 

1,666,702 

1,053,450 

Production  of  tpiegeleisen. — ^The  following  table  shows  in  short  tons 
the  production  of  spiegeleisen  and  ferro-mangauese  in  the  United 
States  from  1875  to  1890.  This  production  is  included  iq  that  of  pig 
iron  already  given. 

ProdudUm  of  spiegeHeisen  andferro-manganese. 


Tean. 

Short  tons. 

Yean. 

Short  tons. 

Tears. 

Short  tons. 

1875 

7,882 

6,616 

8,845 

liC674 

18,081 

10^008 

1881 

81,086 
21,863 
24,574 
83,893 
84,671 
47,982 

1887 

47,598 

54.760 

85,823 

140,102 

1870 

1882 

1888 

1177 

1888 

1880 

U78 

1884 

1800 

1870 

1885 

1880 

1880 

of  crude  steeL — ^The  following  table  shows  the  production 
oiaU  lands  of  crude  steel  in  tbe  United  States,  la  the  form  oi  m^o\;&  qt 
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direct  castings,  in  short  tons.  In  the  Bessemer  colnmn  the  flgores  in- 
clude also  the  production  of  steel  by  the  Glapp-Griffitlis  and  Bobert- 
Bessemer  modifications  of  the  Bessemer  process. 

Ptod%eUon  of  crude  tteel  of  all  kind$  for  tto  yean. 


1885 
1886 
1887 
1888 
1889 
1890 


Bessemer. 


Short  tons. 
1,701,762 
2, 541. 493 
8, 288. 357 
2,812,500 
8, 281, 829 
4,181.536 


Open- 
heartii. 


Short  tong. 
149.381 
245,250 
360, 717 
352,036 
419,488 
974,820 


Cmoible. 


Short  torn. 
64,511 
80,609 
84,421 
78, 713 
84,969 
79, 716 


MisoellA* 
neouB. 


Short  tont. 
1,096 
2,051 
6,265 
4,124 
6,734 
4,248 


Total. 


Short  tont. 
1,917,850 
2,870.003 
3,739,760 
8,247,373 
8,792,020 
4,790,319 


Long  tont. 
1,711.920 
2,562,503 
3,339,071 
2,899,440 
8,385,732 
4,277,071 


Production  of  all  hinds  of  rolled  iron^  by  States^  in  1889  and  1890, — ^The 
following  table  gives  the  production  of  all  kinds  of  rolled  iron,  by 
States,  in  short  tons,  in  1889  and  1890,  rolled  steel  not  included. 

ProdwHon  of  rolled  iron,  hy  States,  in  1889  and  1890, 


States. 

1889. 

1890. 

SUtes. 

1889. 

1890. 

Maine 

Short  tont. 
10,248 
5,680 
89,269 
14,140 
17,451 
96,279 
63,209 
1,855,076 
47,584 

U,164 
61,783 
50,111 
6,048 
27,766 

Short  tont. 
10,588 
8,600 
43,540 
14, 618 
18,231 
03.971 
62,535 
1,479,318 
60,812 

6,409 
65,224 
42,691 

7,046 
29,063 

Tennessee 

Georgia. .......... 

Short  tont. 

24,792 

1,000 

475,120 

37,534 

120,283 

16, 975 

3,020 

21, 170 

40,055 

300 

4,270 

6,002 

35,001 

Short  tont. 

22,067 

1,500 

504.216 

67,734 

146,695 

22.990 

Now  Hampshire.. 
Ma88aohuiiett«. . . . 

Kliode  Island 

Connecticut 

New  York 

New  Jersey 

Pemisylvani* 

Delaware 

Maryland  and  Dis- 
trict of  Colombia 
Virifinia 

OliioT 

Indiana 

nUnois 

Missouri. 

Iowa. ............. 

Micliitran 

31.149 
48,547 
2.566 
8,328 
10.287 
87,663 

Wisconsin 

Minnesota 

Coloriulo 

W^vomlncf . ........ 

Alabuna 

California 

West  Virginia.... 
Kentucky 

Totol 

2,680,885 

2,820,877 

Production  of  rolled  steel, — ^In  the  following  table  is  presented  the 
details  of  the  production  of  rolled  steel,  by  States,  iq  short  tons,  in  1889 
and  1890,  excluding  rails,  which  are  given  in  another  table. 

ProduoHon  of  rolled  steel  in  1889  and  1890, 


New  England  States 

New  York 

New  Jersey 

Pennsylvania 

Delaware  and  Maryland 

Virginia 

West  Virginia  and  Kentucky. 

Ohio....:. 

Indiana 

Illinois 

Missouri  and  l^chigan 

Wisconsin 

GaUfomia 


Total 


CntnaUs. 


Short  tont. 
5,550 

134 

89,532 


} 


1 


2,172 
57, 555 
68,614 

17,895 

250 

38 

500 

191,740 


Plates  and 
sheets. 


Short  tont. 
6,261 

3,076 

288,131 
2,736 


32,335 
66,962 


8,087 


401,537 


other  rolled 
steeL 


Short  tons. 
106,616 

86,637 

673, 919 
8.835 


8,050 
197,832 

121,906 

6.800 

24,138 

2,236 

1,286,970 


Total  in 
1800. 


Slwrt  tont. 
117,429 

89,847 

1,001,582 

11,570 

2,172 

97,940 

833,408 

'     189,800 

9,087 

24,176 

2,736 

1,829,847 


Total  in 
1889. 


Short  tont. 
97,831 

109.242 

872,246 

2,188 

2,500 

86,869 

295.971 

87,410 

9.680 

18,688 

7,4a 

1,584,864 
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Production  of  steel  rcMs. — The  following  table  shows  the  production 
of  Bessemer  steel  rails  in  1889  and  1890^  by  States,  in  short  tons.     « 

Froduction  of  steel  raiU. 


States. 


Penniiylvaiiia 
Illinois  ...... 

Other  SUtes. 

Total... 


1889. 


Short  Umt. 

1, 141, 350 

522, 054 

27,860 


1,001,264 


1800. 


Slutrt  tons. 

1, 470, 490 

587.537 

33,051 


2.091,978 


Produetion  of  rolled  steel  compared  with  rolled  iron, — ^The  following 
table  shows  in  short  tons  the  total  production  of  rolled  steel  in  1888, 
1889,  and  1890  in  comparison  with  the  total  production  of  rolled  iron  in 
the  same  years. 

Production  of  rolled  eteel  compared  with  rolled  iron. 


Artloleis. 


Kails 

Cut  nails 

Plates  and  sheets 

Wire  rods 

other  rolled  prodacts. . . 

Total 


1888. 


Iron. 


Short  tons. 

14. 252 

106,505 

469, 312 

14,571 

1,805,014 


2,4U.654 


Steel. 


Short  iont. 
1, 567, 892 
216,174 
213, 694 
298,770 
473,247 


2,759,777 


1889. 


Iron. 


Short  tons. 

10,258 

88,904 

471, 193 

14,400 

2,001,570 


SteeL 


Short  torn. 
1,694,610 
201,634 
331,283 
393,053 
658,394 


2,586,385 


3,278,974 


1890. 


Iron. 


Short  tons. 

15.548 

90,307 

505, 642 

19, 798 

2,189,082 


2,820,377 


Steel 


Short  tons. 

2,095,996 
191,740 
401,537 
492,153 
743,817 


3.925,248 


Production  of  cut  and  wire  nails. — ^The  following  table  shows  the 
production  by  States  of  iron  and  steel  cut  nails,  respectively,  in  1890, 
in  kegs  of  100  x>ounds,  and  the  total  production  of  that  year  compared 
with  the  total  production  of  1889,  to  which  is  added  the  total  produc- 
tion of  wire  nails. 

FroducHon  of  cut  nails  in  1890  and  1889. 


States. 


Pennsylrania . . 

Ohio 

West  Virginia . 

Indiana 

New  Jersey — 

niinois 

Mas«ai;hiisetts 

California 

Virginia 

KentuclcT 

Wisoonsm...., 

liissouri 

Colorado 


Iron. 


Kegs. 

1,035,179 

46,851 

1,252 

12,865 

257, 678 


80,573 
210,000 
159, 114 


3,118 


1890. 


Steel. 


Kegs. 

790,645 

1.372,270 

956,442 

217,099 

2,689 

130,806 

111,000 

10,000 

43.446 

194,654 

765 

5,000 


Total. 


Kegs, 

1,825,824 

1,418,621 

957, 694 

229.964 

260,367 

130, 806 

191,573 

220,000 

202,560 

194,654 

3,883 

6,000 


Total  1889. 


Kegs. 

1,834,899 

1, 546, 928 

980,346 

138,200 

252,067 

204,438 

239.003 

242,000 

194.998 

165,000 

11,435 


544 


Total  out  nails 
Wire  nails 


Total  nail  production 


1, 806, 130 


3, 834, 810 


5, 640, 046 
3.135,911 


8,776,867 


5,810,758 
2,435,000 


8,245,758 
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The  following  table  gives  the  production  of  wire  naOs,  by  States,  in 
1889  and  1890,  in  kegs  of  100  pounds. 

Produoiian  of  wire  naiU  in  1889  and  1890. 


Wiro  nails— kegs. 


1880 
1800 


New 

England, 

NewYork, 

and 
New  Jeiaoy. 


280,000 
835,605 


Pennayl* 
▼ania. 


810,000 
1,061,630 


OUo. 


oa,ooo 

1,116,320 


Other 
States. 


306,000 
623,367 


Total. 


2,435,000 
8,186,011 


Iron  and  steel  vessels  huilt  in  the  United  States, — ^The  following  table 
gives  the  number  and  gross  tonnage  of  all  iron  and  steel  vessels,  except 
those  for  the  Ifavy,  which  have  been  built  in  the  United  States  in  the 
fiscal  years  from  1868  to  1891.  Nearly  all  were  steam  vessels.  Since 
1883  we  have  built  many  vessels  of  steel,  and  the  tendency  now  is  to 
use  steel  in  constantly  increasing  quantities  in  the  construction  of  both 
merchant  and  naval  vessels.  This  table  has  been  compiled  from  the 
reports  of  the  Bureau  of  lliTavigation  of  the  Treasury  Department. 


Years. 


1868 

1889 

1870 

1871 

1872 

M 

1873 

26 

1874 

23 

1875 

20 

Ko. 


Tons. 


2,801 
4,584 
8,281 
16,470 
12,766 
26,548 
83,097 
21,632 


1876. 
1877. 
1878. 
1870. 
1880. 
1881. 
1882. 
1883. 


Ho. 


25 
7 
82 
24 
81 
42 
43 
86 


Tons. 


21,846 
6,927 
26.000 
22,008 
25,582 
28,392 
40, 097 
80,646 


Years. 


1884 
1885 
1886 
1887 
]88fl 
1889 
1800 
1891 


Ko. 


34 

48 
26 
29 
43 
48 
63 
76 


Tons. 


35,631 
44,028 
14,908 
34.354 
36, 710 
53, 513 
80,378 
105,618 


Summary  of  production  in  1889  and  1890. — In  the  following  table  are 
given  the  statistics  of  the  production  of  all  leading  articles  of  iron  and 
steel  in  1889  and  1890.  All  products  are  given  in  short  tons  of  2,000 
pounds,  except  nails,  which  are  given  in  kegs  of  100  x>ounds.  (The 
short  ton  has  been  used  by  the  United  States  Census  Office  in  1870, 
1880,  and  1890.) 

Production  of  loading  arOclm  of  iron  and  steel  in  1889  and  1890. 


Prodnots. 


Fi^  iron,  including  spiegeleisen,  short  tons 

Spiegeleisen,  Bhort  tons 

BcHseiner  stoel  ingots,  short  tons 

BeAScmer  st  oel  raus,  short  tons 

Open-hearth  steel  ingots,  short  tons 

Opon-hearth  steel  rails,  short  tons 

Gruciblo  steel  ingots,  short  tons 

KuIIchI  iron,  except  rails,  short  tons 

Rolled  steel,  except  rails,  short  tons 

Iron  rails,  short  tons 

Pig,  scrap,  and  ore  blooms,  short  tons 

Kegs  of  iron  cut  nails,  100  pounds 

Kegs  of  steel  cut  nails,  100  pounds 

Kegs  of  wire  nails,  100  pounds 

Iron  and  steel  wire  rods,  short  tons 


1888. 


8, 

8, 

1, 


2, 
1, 


1. 
2, 


516,070 

85,823 

281,829 

091,264 

419, 488 

3  346 

84  969 

576, 127 

684,364 

10,258 

36,260 

778  082 

032, 676 

435,000 

407,613 


18M. 


10,307,028 

140, 162 

4,131,535 

2, 091. 978 

574,820 

4,018 

79, 716 

2,804,829 

1,820,247 

15,548 

80,783 

1,806,180 

3,834  816 

3,135,911 

511,951 
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Average  montkU/  prices  of  iron  tmi  iteel  in  ike  TTnited  Statei  in  1891. — 
In  the  following  table  we  give  the  average  monthly  prices  of  ten  lead- 
ing articles  of  irou  and  ateel  ia  Eastern  markets  in  1891.  The  prices 
named  are  per  long  ton  of  2,240  pounds,  except  for  bar  iron  and  nails, 
which  ore  qooted  by  the  hundred  pounds  and  the  keg,  respectively.  It 
will  be  noticed  that  prices  were  not  only  very  low  all  through  the  year 
but  that  they  did  not  greatly  vary,  the  general  tendency,  however, 
being  steadily  downward  from  January  to  December.  The  monthly 
averages  are  obttuned  from  weekly  guotationa. 


Much...! 
April 

S:::::: 
Site:: 

SriitiiubCT 

Kovumber 
December. 


3i 


it 


Average  yearly  prices  of  iron  and  steel/rom  1886  to  1891. — The  follow- 
ing t-able  gives  the  average  yearly  prices  of  the  articles  mentioned  in 
tbe  preceding  table  from  1886  to  1891,  both  yeiirs  inclusive.  The 
prices  are  per  ton  of  2,240  poTinds,  with  the  exceptions  meutioued 
above.  The  yearly  averages  are  obtained  by  averaging  the  monthly 
qnotatioDS. 

Ateroffe  yaorly  priem  o/  inn  and  ttetlfrom  1886  to  1S91. 


AiOam. 

uss. 

IMT. 

1888. 

1889. 

1B». 

IBBl. 

Oldl        TnilMtPhlUdal  hU 

»2L« 
IS.  71 

U.68 

i:to 

122.  »7 

17.  TO 
18.02 

\.K 

2.  SO 

«B.23 

18.88 

1S.S9 
2!  03 

»W.19 
IS.  ST 

in 

2!  DO 

»2S.i8 

»22.0S 

■ai.n 
liss 

No.  I  .DthTKlto  fouuarT  pig^n,  'id  PUl- 

Ony  £rgsplgln)n,Bti<hiiwl'e1pli<a 

Gnv  rorge  pig  inm.  Lake  ore  miied,  >t 

S(«lr»iKiamtlI»lnPenn«jlTi«ii» 

B«it  nHnal  bu  Iran  from  alora,  U  Phil*- 

AUmuckbiirli^i.,  WPilUburii 

Cutii»il«(bi*8nrico).  •tPltUBoi-g 
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Our  production  of  Bessemer  steel  compared  with  that  of  Or  eat  Britain, — 
Since  1879  the  TTnited  States  has  annually  produced  more  Bessemer 
steel  rails  than  Great  Britain,  and  since  1884  it  has  annually  produced 
more  Bessemer  steel  ingots.  In  the  following  table  we  give  the  pro- 
duction of  Bessemer  ingots  and  rails  in  each  country  from  1877  to  1890. 

Production  of  Bessemer  steel  in  the  United  States  and  Great  Britain. 


Years. 


1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


United  SUtca. 


iDgota. 


Long  font. 

500,524 

653,773 

829, 439 

1,074.262 

1, 374, 247 

1,  514.  687 

1,477,345 

1, 375,  531 

1, 519, 430 

2, 269, 190 

2, 936,  U33 

2,511.161 

2, 030, 204 

3,688,871 


RallB. 


L<mg  ton$. 

385,865 

491.427 

610,682 

852, 196 

1, 187, 770 

1,284,067 

1, 148, 709 

996,983 

959,471 

1, 574, 703 

2,101,904 

1, 386,  277 

1, 510, 057 

1,867,837 


Gri'at  Biitain. 


lugota. 


Long  ton». 

750.000 

807, 527 

834,511 

1, 044, 382 

1,441.719 

1, 673. 649 

1, 553. 380 

1, 299, 676 

1, 304. 127 

1, 570.  530 

2, 089, 403 

2. 032, 794 

2,140,791 

2,014.843 


Kails. 


Long  tons. 

508,400 

622.300 

520, 231 

732. 910 

1,023,740 

1,235,785 

1.097,174 

784,968 

706,563 

730.343 

1.021,847 

979,083 

943,048 

1,019,606 


Reaction  in  the  American  iron  trade  in  1891, — In  the  month  of  No- 
vember, 1890,  a  serious  financial  panic  occurred  in  London,  growing  out 
of  wild  speculation  in  the  Argentine  Republic  and  elsewhere.  This 
panic  was  at  once  communicated  to  New  York,  and  it  also  seriously  af- 
fected financial  operations  in  Paris,  Berlin,  and  other  financial  centers. 
Since  its  occurrence  there  has  ensued  a  sharp  reaction  in  the  j^roductive 
activity  of  all  manufacturing  conntries,  their  iron  and  steel  industries 
sharing  conspicuously  in  this  reaction.  How  sharp  this  reaction  has 
been  in  the  iron  and  steel  industries  of  the  United  States  may  be  seen 
from  the  following  summary  of  the  production  of  pig  iron,  Bessemer 
steel,  and  Bessemer  steel  rsdls  in  the  first  six  months  of  1891,  compared 
with  the  first  six  months  of  1890. 

(Comparison  of  iron  and  steel  activity  in  1890  and  1891, 


Prodnots. 


Pig  iron 

Besfiemer  stoel  ingots 
Bessemer  steel  rafls  . 


First  six  months  of— 


1890. 


Short  tons, 
6, 107, 775 
2,041,239 
1,032,658 


1891. 


Short  tons. 

3,770,.'>56 

1, 509, 096 

579,929 


In  the  months  of  July  and  August,  1891,  an  improved  feeling  was 
manifested  in  all  trade  circles  in  the  United  States,  growing  out  of  the 
large  crops  in  our  own  country  and  the  short  crops  in  Europe.  The 
domestic  iron  trade  shared  conspicuously  in  this  turn  in  the  tide,  and 
during  the  second  half  of  the  year  greater  activity  was  noticeable  in  all 
lines  of  production  than  in  the  first  half.  The  production  of  pig  iron, 
which  fell  off  so  greatly  in  the  first  half  of  1891,  was  actually  larger 
in  the  second  half  of  the  year  than  in  either  the  first  or  second  half  of 
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1890,  as  will  appear  from  the  following  detailed  statement.    Tlie  pro- 
duction in  each  half  of  1890  and  1891  was  as  follows,  in  long  tons : 


Yeart— long  Urns. 


1800 
JL891 


First  hjdf. 


4,560,513 
3,868,107 


Second  half. 


4,64^,100 
4,011,763 


Total. 


0,202,703 
8,279,870 


Oar  production  of  pig  iron  in  the  second  half  of  1891  was  269,573  gross 
tons  larger  than  in  the  second  half  of  1890,  which  was  the  half  year  of 
largest  production  in  our  history  prior  to  1891.  Our  production  in  the 
second  half  of  1891  was  at  the  rate  of  9,823,526  long  tons  per  annum. 
It  was  larger  than  in  any  full  year  in  our  history  down  to  and  including 
1885,  and  larger  than  Oreat  Britain's  production  in  any  whole  year 
down  to  and  including  1867.  Although  our  production  of  pig  iron  in 
the  whole  of  the  year  1891  declined  as  compared  with  the  production  in 
1890,  it  was  about  1,000,000  long  tons  larger  than  that  of  Oreat  Britain 
in  1891.  The  exact  figures  of  Oreat  Britain's  production  are,  however, 
not  yet  attainable. 

The  following  table  gives  in  short  tons  the  production  of  pig  iron  in 
each  State  of  the  United  States  during  1891,  compared  with  the  pro- 
duction in  each  of  the  three  preceding  years. 

Prodwition  of  pig  inm  in  1888,  1889, 1890,  and  1891. 


Sttttea. 


Maaaachnaetta. 
Conneoticnt ... 

New  York 

NewJeivey 

Pennaylvaiiia. . 

Maryland 

Viri^i* 

North  Carolina 

Georgia 

Alabaina 

Texaa  

Weat  Virginia. 
Kentncky*7T.. 

Tenneaaee 

Ohio 

Indiana 

niinoia 

Michigan 

Wiaoonatn 

Miaaoori 

MInneaota..... 

Colorado 

On* 
Waa 


gnm  ..... 
anington 


Total 


1888. 


Short  tona, 

5,674 

13,248 

21, 6U 

257,180 

101, 882 

8, 569, 186 

17,606 

197,896 

2,400 

39,397 

449, 492 

6,587 

95,259 

56,790 

267, 931 

1,103,818 

15,260 

579, 307 

213,251 

116, 037 

91,783 


20,877 
2,509 
4,093 


7,268,507 


1889. 


Shefitent. 

5,200 

7,751 

94,143 

297,247 

125,693 

4,181,242 

33.847 

251,356 

2,888 

27,559 

791,425 

4,544 

117,900 

42,518 

294,655 

1, 215, 572 

9,839 

601,035 

214,356 

168,634 

86,190 


2,678 

9,426 

10,371 


1890. 


Short  ton*. 

1,200 

6,531 

22,552 

369,381 

177,788 

4,945,160 

165,559 

327,912 

3,181 

82,687 

914,940 

10,865 

144,970 

63,604 

299,741 

1,380,170 

16,398 

785,239 

268,461 

246,237 

100,550 


23,588 
12,305 


1891. 


Short  Unu. 


10,060 

24,428 

852,026 

108,680 

4,426,078 

138,206 

830,727 

3,608 

56,841 

801,154 

20,902 

96,637 

50,226 

326,747 

1, 159, 216 

8,657 

749,606 

238,722 

220,810 

82,736 

1,373 

20,200 

10,411 


8,616,079 


10,807,028   9,273,455 


The  shrinkage  in  production  in  1891  as  compared  with  1890  was 
shared  by  most  of  the  pig-iron-producing  States  in  the  Korth  and  West, 
most  notably  by  Pennsylvania,  which  lost  over  half  a  million  short 
tons,  all  in  the  first  half  of  the  year.  But  the  Southern  States  lost  in 
the  aggregate  less  than  40,000  short  tons,  while  many  of  them  actually 
778  mif 2 
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increased  their  production  in  1891  over  1890^  as  will  be  seen  from  the 
following  table. 


states— net  toma. 


Alabama 

Tennessee 

Virginia 

Wo8tVirgtaia, 

Kentaoky 

Greorffia 

Haryumd 

Texas 

North  Caroliaa 

Total 


First 
half  1891. 


870,889 

145,096 

141,908 

20,977 

18, 779 

20,401 

48,992 

8,465 

1,003 


782,980 


Seoond 
half  1891. 


614.766 

181,681 

188, 819 

75,660 

81,446 

35,440 

88,214 

12,437 

2,600 


1,131,062 


Total  1891. 

Total  1890. 

891,164 

914,940 

326,747 

299,741 

330,727 

327,912 

96.637 

144,970 

50,225 

53.604 

55,841 

32,687 

138,206 

165,560 

20,902 

10,866 

3.603 

8,181 

1,914,042 


1,953,450 


THBEE  OBEAT  IRON  IITD  STEEL  HAKIKe  COVKTBIES. 

The  United  States,  Great  Britain,  and  Germany  are  the  three  leading 
iron  and  steel  making  countries,  as  they  long  have  been,  but  not  in  the 
order  named.  There  was  a  time  when  Germany  was  first  and  Great 
Britain  was  second.  For  about  100  hundred  years  Great  Britain  has 
been  first.  For  a  number  of  years,  however,  as  has  been  shown,  the 
United  States  has  been  the  leading  producer  of  Bessemer  steel,  and  in 
1890,  as  has  also  been  shown,  it  was  the  leading  producer  of  pig  iron. 
The  reader  will  be  interested  in  the  authentic  statistics  of  the  pro- 
duction of  pig  iron  by  Great  Britain  and  Germany  for  a  long  series  of 
years,  which  will  now  be  given. 

Great  Britain.— The  following  table  shows  the  growth  of  the  pig 
iron  industry  of  Great  Britain  from  1788  to  1890.  For  this  valuable 
and  accurate  table  we  are  indebted  to  the  courtesy  of  Mr.  Richard 
Meade,  of  the  Mineral.  Statistics  Branch  of  the  Home  Department  of 
Her  Majesty's  Government.  The  table  is  compiled  from  the  records  of 
the  department.  It  begins  with  the  revival  of  the  British  iron  indus- 
try which  followed  the  general  introduction  of  the  use  of  coke  in  the 
blast  furnace  in  the  latter  half  of  the  last  century. 

Production  of  pig  iron  in  Great  Britain  iince  1788. 


Yean. 


1788 
1796 
1806 
1818 
1820 
1823 
1825 
1827 
1828 
1830 
1833 
1836 
1839 
1840 
1842 
1843 
1844 
1845 
1847 


Long  tons. 


68, 

125, 

243. 

325, 

400, 

45.5, 

581, 

GOO, 

703, 

677, 

700, 

1,000, 

1,248, 

1,  3r«. 

1,  U99, 

1, 215, 

1, 999, 

1.512, 

1,999, 


300 
079 
85  L 
000 
000 
166 
367 
000 
184 
417 
000 
000 
781 
400 
138 
350 
608 
500 
508 


Years. 


1852. 

1H54. 

1855. 

1K56. 

1857. 

1858. 

1859. 

1860. 

18G1. 

1862. 

1803. 

1804. 

1805 

18GQ. 

1867. 

1868. 

1860. 

1870. 

1871. 


Long  tons. 


2,701,000 
3, 060, 838 
3,218,154 
3, 580, 377 
3,  ImO,  447 
3, 450, 064 
3,712,r04 

3,  826,  752 
3,712,3l»U 
3, 9Vi,  460 

4,  510, 040 
4,707,051 
4, 825,  254 
4, 52.3, 897 
4, 761, 02:i 
4, 970, 206 
5, 445,  757 
5.963,515 
6,627,179 


Years. 


I  1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1F80 
1881 
1882 
1H83 
18M 
1S85 
1886 
1887 
1888 
1889 
1890 


Long  tons. 


6,741,929 
6. 566, 451 
5, 991, 408 
6,366,4412 
6, 555, 907 
6,608,664 
6, 381, 051 
5,995,337 
7,  749, 233 
8,144.449 
8,586.680 
8,529,300 
7, 811, 727 
7.415,460 
7,009,754 
7, 559, 518 
7,998,900 
8,322,824 
7,904,214 
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Exactly  one  handred  and  fifty-one  years  ago,  in  1740,  the  production 
of  pig  iron  in  Great  Britain  was  only  17,350  tons,  tlie  denudation  of  her 
forests,  from  which  a  supply  of  charcoal  fuel  had  been  obtained,  having 
almost  destroyed  her  pig-iron  industry. 

Great  Britain  has  been  a  large  importer  in  recent  years  of  iron  ore 
from  Spain,  Italy,  and  other  countries,  but  chiefly  from  Spain.  In  1887 
the  quantity  imported  amounted  to  3,765^88  tons,  in  1888  to  3,662,071 
tons,  in  1889  to  4,031,265  tons,  and  in  1890  to  4,471,790  tons.  Great 
Britain  also  annually  imports  large  quantities  of  cupreous  iron  pyrites, 
from  which  she  obtains  ^^  purple  ore"  as  a  residuum  for  use  in  her  blast 
furnaces.  She  obtained  447,580  tons  of  ^^ purple  ore"  from  this  source 
in  18^7,  464,207  tons  in  1888,  483,257  tons  in  1889,  and  492,669  tons  in 
1890.  The  total  quantity  of  iron  ore  mined  in  Great  Britain  in  1887 
amounted  to  13,098,041  tons,  in  1888  to  14,590,713  tons,  in  1889  to 
14,546,105  tons,  and  in  1890  to  13,780,767  tons.  Great  Britain,  there- 
fore, now  imports  nearly  one-fourth  of  her  annual  supply  of  iron  ore. 
The  sources  of  her  supply  of  foreign  ore  in  1889  and  1890  and  the  quan- 
tities and  values  of  the  imports  in  these  years  were  as  follows: 

Souroea  of  ike  foreign  iron-ore  eupply  of  Oreat  Britain. 


Ckmntrlea  ftom  which  Imported. 


AustraUftia 

Greece 

Algeria 

luay 

Snain 

Turkey 

Other  coantriee 

Total 


1889. 


Long  tons. 


1,858 
79,007 
205,670 
79, 312 
8,627,646 
19,588 
18,184 


4,031,265 


Yaluea. 


£8,026 
79,314 
153,836 
68, 542 
2,608,856 
88,131 
17,900 


£3,024,605 


1890. 


Long  tons. 


8,475 

112,764 

237.609 

46, 517 

4,028,672 

18,968 

23,785 


4,471.790 


Yalaea. 


£15,266 

101,662 

190.940 

43,411 

8,129,656 

90,036 

25,085 


£8,506,056 


Great  Britain's  exports  of  iron  ore  are  usually  only  nominal,  but  in 
1886  and  1887  they  attained  respectable  proportions.  In  1886  they 
amounted  to  70,527  tons,  of  which  69,639  tons  were  sent  to  the  TTnited 
States.  In  1887  they  amounted  to  56,394  tons,  of  which  53,817  tons 
were  sent  to  the  United  States.  In  1888  the  total  exports  amounted 
to  9,730  tons,  in  1889  to  5,371  tons,  and  in  1890  to  7,567  tons. 

As  the  prosperity  of  the  British  iron  trade  rests  so  completely  upon 
the  abundant  supply  of  bituminous  coal,  which  is  found  in  many  parts 
of  England,  Scotland,  and  Wales,  the  statistics  of  its  production  will 
properly  find  a  pla<ce  in  these  pages.  The  following  table  shows  the 
annual  production  of  coal  in  Oreat  Britain  from  1855  to  1890.  This 
table  has  been  carefully  revised  for  this  report  by  Mr.  Meade. 
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Jnnual  produoti4m  of  eoal  in  Great  Britain, 

Yean. 

Long  tons. 

Tears. 

Long  tons. 

Yean. 

Long  tons. 

1855 

64,453.070 
66,645,450 
65, 394. 707 
65,008,049 
71,979,765 
80,042,098 
84,013.941 
81,638,338 
86.292,215 
92,787,873 
98, 150, 587 
101,630,544 

1867 i 

104,600,480 
103,141,157 
107,427,657 
110,431,192 
117,352,028 
123,497.316 
128,680,131 
126, 590, 108 
133. 306, 486 
134, 125, 166 
134, 179, 968 
182,612,068 

1879 

133, 720, 803 
146,960,400 
154,184,300 
156,409,977 
163,737,327 
160,757,779 
159,351,418 
157,518,42)2 
162, 119. 812 
169,935,210 
176.916.724 
181,614,288 

1856 

1868 

1880 

1857 

1869 

1881 

1858 

1870 

1882 

1859 

1871 

1883 

I860 

1872.- 

1873.* 

1884 

1861 

1885 

1862 

1874 

1886 

1863.. 

1875 

1887 

1864 

1876 

1888 

1865 

1877 

1880 

iao6 

1878 

1880 

A  steady  decL'ne  in  the  production  of  coal  in  Great  Britain  from*1883 
to  1886  will  be  noticed;  but  in  1887  the  production  increased,  in  1888 
and  in  1889  it  still  further  increased,  and  in  1890  the  quantity  of  coal 
mined  reached  the  astonishing  total  of  181,614,288  tons. 

Oermany, — ^The  growth  of  the  iron  and  steel  industries  of  Germany  in 
recent  years  has  been  very  rapid.  The  following  table,  which  has  been 
carefully  revised  for  these  pages  by  Dr.  Hermann  Wedding,  of  Berlin, 
shows  the  production  of  pig  iron  in  Germany  and  the  Grand  Duchy  of 
Luxemburg,  included  in  the  Zollverein,  from  1844  to  1890. 

Fig  iron  prodwitUm  of  Germany  flwn  1844  to  1890, 


Yean. 

Metric  tons. 

Yean. 

Hetriotona. 

Yean.. 

MetrioUma. 

1844 

171,000 

809,000 

529,087 

591.503 

096,350 

812, 555 

004,658 

088,191 

1,046,954 

1,113,606 

1,264,347 

I860 

1,418,020 
1,801,124 
1,663,682 
1,988,894 
2,240,575 
1,906,263 
2,029,380 
1,846,345 
1,934,726 
2,147,641 
2,226,687 

1880 

2,720,038 
2,014,000 
8,380,806 
3,460,710 
3,600,612 
3,067,433 
8,528,658 
4,023,058 
4,837.421 
4,624,556 
4,658,451 

1854 

1870 

1881 

I860 

1871 

1882 

1861 

1872 

1883 

1862 

1873 

1884 

1663 

1874 

1885 

1864 

1875... 

1886 

1865 

1876 

1887 

1866 

1877 

1888 

1867 

1878 

1889 

1868 

1870 

1800 

In  1834,  ten  years  earlier  than  the  year  first  named  in  the  table,  the 
production  of  pig  iron  in  Germany  and  Luxemburg  was  only  110,000 
metric  tons. 

Germany  and  Luxemburg  produced  10,664,307  tons  of  iron  ore  in 
1888, 11,002,187  tons  in  1889,  and  11,406,132  tons  in  1890.  Of  the  iron 
ore  produced  in  these  commercially  united  countries  more  than  one-half 
is  now  supplied  by  the  ^^  minette  "  of  Lothringen  and  Luxemburg.  The 
imports  of  iron  ore  into  Germany  and  Luxemburg,  chiefly  from  Spain, 
amounted  to  1,163,373  tons  in  1888, 1,234,789  tons  in  1889,  and  1,522,181 
tons  in  1890;  and  the  exports,  chiefly  from  Lothringen,  amounted  to 
2,211,820  tons  in  1888,  2,179,836  tons  in  1889,  and  2,208,120  tons  in 
1890.    The  exports  are  mainly  to  France  and  Belgium. 

As  the  iron  and  steel  iQdustries  of  Germany  owe  their  present  prom- 
inence in  large  part  to  the  possession  by  Germany  of  an  abundant  local 
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supply  of  mineral  fiiel,  a  table  is  given  below,  also  verified  for  these 
pages  by  Dr.  Wedding,  showing  the  aggregate  production  of  both  coal 
and  lignite  in  Germany  from  1853  to  1890. 

Produeiion  of  coal  and  lignite  in  Germany  from  1859  to  1890. 


Yean. 

Metrie  tons. 

Yean. 

ICetrietoiuk 

Yean. 

ICetrietona. 

1853 

10.714,556 
14, 887, 121 
16,730,492 
18. 755, 361 
20.660,677 
22,366,203 
25. 612, 899 
28,552,762 
28,162.806 
30.8U2,880 
82,879.123 

1869 

84,843,913 
34,003,004 
37,856,110 
42,324,467 
46, 145, 194 
46, 658. 145 
47,804,054 
«49,550.461 
48,229,882 
50,510,899 
53,470,716 

1880 

59,118.035 
61,540,485 
65,378,211 
70,442,648 
72,113,820 
73,675,515 
73,682,584 
76,232,618 
81,960,083 
84,973,230 
89,290,834 

1857 

1870 

1881 

1880 

1871 

1882 

1881 

1872 

1883 

1862 

1873 

1884 

1863 

1874 

1885 

1864 

1875 

1886 

1865 

1876 

1887 

1866 

1877 

1888 

1807 

1878 

1889 

1868 

1879 

1890 

In  1848  the  total  production  of  coal  and  lignite  in  Germany  was  only 
5^800,985  metric  tons. 

Results  accomplished  by  the  United  States  in  the  production  of  pig  iron^ 
steely  iron  ore^  and  coal. — ^The  position  of  the  TTnited  States  among  iron 
and  steel  producing  countries  at  the  present  time  is  correctly  indicated 
in  the  following  table  of  the  world's  production  of  pig  iron  and  steel  of 
all  kinds,  which  has  been  compiled  by  the  writer  firom  the  latest  and 
most  reliable  statistics  that  are  accessible.  Most  of  the  details  are 
derived  from  official  sources,  while  only  those  relating  to  "  other  coun- 
tries" have  been  estimated.  This  table  places  the  world's  production 
of  pig  iron  in  1890  at  26,937,113  tons  and  the  world's  production  of 
steel  in  that  year  at  12,255,899  tons.  The  percentage  of  pig  iron  pro- 
duced by  the  United  States  was  34.2  and  its  percentage  of  steel  was 
34.9.  Tons  of  2,240  pounds  are  used  in  giving  the  statistics  of  Great 
Britain,  the  TTnited  States,  Canada,  and^^  other  countries,"  and  metric 
tons  of  2,204  pounds  for  aU  the  continental  countries  of  Europe.  As 
the  difference  between  the  long  ton  and  the  metric  ton  is  so  trifling  it  is 
not  necessary,  as  has  been  explained  in  previous  references  to  foreign 
statistics,  to  diange  official  figures. 

WorliPe  production  of  pig  iron  and  eteeU 


Oonntriei. 


United  states 

Great  Britain 

Germany  and  Luxemburg. 

France 

Belgian! 

Anetria  and  Hnngary 

Bnasia  (including  Siberia) 

Sweden 

Spain 

iCy 

Canada 

Other  countrlea 


Total 

Percentage  of  the  United  States 


Pig  iron. 


Yeari. 


1890 
1890 
1890 
1890 
1890 
1890 
1889 
1890 
1880 
1880 
1890 
1890 


Tons. 


9,302,703 

7,904,214 

4,058,451 

1,070,160 

781,968 

025,308 

745,872 

456,102 

179,433 

13,473 

19,439 

80,000 


2G.  937,  U3 


84.2 


Steel. 


Years. 


1800 
1890 
1890 
1890 
1890 
1890 
1889 
1890 
1890 
1889 
1889 
1S90 


Tons. 


4,277,071 

8. 679, 043 

2,232,099 

704,013 

239,266 

440,605 

263,719 

169,286 

63,011 

157,890 

24,887 

5,000 


12,255,899 


i 


%i.^ 


\ 
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In  the  following  table  we  also  give  the  latest  accessible  information 
concerning  the  production  of  coal  and  iron  ore  throughout  the  world. 
The  percentage  of  production  of  coal  by  the  United  States  is  seen  by 
this  table  to  have  been  27.9,  and  its  percentage  of  production  of  iron 
ore  is  seen  to  have  been  28.3. 

The  worlds 9  produeHon  of  iron  ere  a$^  oodL 


Goantries. 


Unit«d  States 

Groat  Britain 

Germuiy  and  Lnxeinborg 

France 

Belgium 

AuBtriA  and  Hungarv 

Buftsia  (including  Siberia) 

Sweden 

Spain .....; ....... 

Italy 

Canada  

Other  oountriee  (Including  (jnba) 


Total 

Percentage  of  the  United  States. 


l^ron  ore. 


Years. 


1890 
1890 
1890 
1887 
1889 
1890 
1888 
1800 
1890 
1889 
1890 
1890 


Tons. 


16,036,043 

13,780,767 

11, 406. 132 

2,579,466 

202,431 

2,200.000 

1,433,513^ 

041,241 

6,788,742 

173,489 

68,313 

2,000,000 


50,6ip,137 


28.8 


Co^. 


Years. 


1890 
1800 
1890 
1890 
1800 
1889 
1889 
1890 
1891 
1889 
18D0 
1800 


Tons. 


140,882,729 

181,614,288 

89,290,834 

26,836.953 

20,343,406 

25,826,417 

6,228,000 

258.000 

1,314,147 

300,320 

2,783,626 

11,200,000 


505,468.809 


27.9 


It  is  not  pretended  that  all  of  the  details  in  the  above  tables  are  abso- 
lutely accurate;  at  the  present  stage  of  statistical  inquiry  even  in  highly 
civilized  countries  this  would  be  impossible.  But  they  are  substantially 
accurate. 

To  recapitulate:  It  is  found  by  the  foregoing  tables  that  the  United 
States  now.  produces  over  34  per  cent,  of  the  world's  production  of  pig 
iron,  over  35  -per  cent,  of  its  production  of  steel,  28.3  per  cent,  of  its  pro- 
duction of  iron  ore,  and  nearly  28  per  cent,  of  its  production  of  coal. 
These  are  wonderful  and  even  amazing  results.  Such  industrial  prog- 
ress in  a  brief  time  as  is  here  illustrated  the  world  has  never  before 
known. 


mON  OBES. 

Bt  John  Bibkinbinie. 

As  the  basis  of  iron  manufacture  is  the  natural  raw  material  entering 
into  the  production  of  the  metal^  a  consideration  of  the  advances  made 
in  the  exploitation  of  domestic  iron  ore  mines  and  the  quantities  of  the 
various  kinds  of  iron  ores  produced  and  consumed  in  the  United  States 
appear  to  be  proper  starting  points  for  statistical  discussion  of  the  iron 
and  steel  industries,  and  for  this  purpose  the  following  information 
concerning  the  amount  and  character  of  iron  ores  mined  in  the  various 
States,  also  the  quantities  of  foreign  iron  ores  imported,  and  of  other 
materials  used  as  iron  ores  in  the  United  States,  is  presented: 

The  estimated  quantity  of  iron  ore  produced  in  1890  (16,036,043  long 
tons)  and  the  foreign  iron  ore  imx>orted  (1,246,830  long  tons)  does  not 
represent  all  of  the  material  used  as  iron  ores.  Many  of  the  blast  fur- 
naces employ  as  part  of  the  charge  cinder  from  xyaddling  and  heating 
furnaces,  which  contains  about  60  per  cent,  of  iron,  and  a  few  ^^  blue- 
bUly^"  the  residuum  from  burning  pyrites  in  the  production  of  sulphuric 
acid.  A  residuum  cinder,  containing  iron  and  manganese,  resulting 
from  the  treatment  of  the  New  Jersey  franklinite,  is  also  utilized  in 
several  blast  furnaces  to  produce  spiegeleisen.  The  quantities  of  such 
material  used  in  1890  is  estimated  at  850,000  long  tons. 

In  several  of  the  States  the  number  of  small  operators  prevent  obtain- 
ing absolately  correct  returns,  but  adding,  say,  IJ  per  cent,  of  the  total 
output  to  cover  these,  to  the  importations  of  foreign  ore  and  the  quan- 
tities of  other  materials  employed  as  iron  ores,  there  was  an  apparent 
available  supply  in  1890  of  18,400,000  long  tons. 

The  principal  uses  to  which  iron  ores  are  put,  are 

(1)  The  production  of  pig  iron  by  smelting  the  ores  in  blast  furnaces, 
and  the  production  of  wrought  iron  direct  from  the  ore  in  forges  or  by 
other  direct  processes. 

(2)  Fix  or  fettling,  lining  for  heating  and  puddling  furnaces. 

(3)  Flux  in  smelting  furnaces  producing  precious  metals. 

(4)  The  manufacture  of  paint.  (The  figures  for  this  were  not  col- 
lected.) 

In  this  rei)ort  the  iron  ores  are  classed  under  the  following  heads: 
Bed  hematite, — ^Those  ores  in  which  the  iron  is  found  as  an  anhydrous 
sesquioxide,  including  "sjiecular,"  "fossil,"  "micaceous,''  "martite," 
"slate  iron  ores,"  etc.    They  range  in  color  from  light  red  to  steel  giay, 
and  are  recognized  by  a  red  streak  on  a  test  plate. 
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Brown  hematite. — ^Includes  all  those  ores  in  whicli  the  iron  is  fonnd 
as  a  hydrated  sesqaioxide^  the  color  ranging  from  yellow  to  dark  brown 
and  black.  This  class  includes  "  bog  ore,'' "  Umonite,"  "  turgite,"  "  goeth- 
ite,"  etc.,  and  is  recognized  by  a  brown  streak  on  a  test  plate. 

Magnetite. — Includes  all  those  ores  in  which  the  iron  occurs  princi- 
pally as  magnetic  oxide  of  iron,  y\Zj  Y^O^,  These  ores  are  magnetic 
and  give  a  black  streak. 

Carbonate, — Comprises  ores  in  which  the  protoxide  of  iron  is  associ- 
ated with  a  large  percentage  of  carbonic  acid,  and  includes  '^black 
band,"  "spathic,"  "siderite,"  and  "clay  iron  stones."  They  are  gener- 
ally light  gray  to  brown,  sometimes  dark  brownish  red,  according  to  the 
extent  to  which  they  are  weathered. 

Local  names,  or  those  indicating  peculiarities  of  structure,  are  used 
to  designate  some  special  ores  in  the  above  classes.  Thus,  in  the  red 
hematite  division  there  are  "flaxseed"  ore,  "blue  hematite,"  "hard 
fossil,"  "soft  fossil,"  etc.  In  the  brown  hematites,  "pipe  ore,"  "grape 
ore,"  and  in  carbonates,  "kidney  ore,"  "limestone  ore,"  etc. 

The  division  above  adopted  will  correspond  with  the  general  method 
used  in  selling  and  purchasing  iron  ores  in  the  United  States. 

The  following  table  exhibits  by  States  (except  where  but  one  or  two 
firms  or  individuals  were  producers  in  a  State)  the  quantities  of  each 
kind  and  the  totals  of  aU  kinds  of  iron  ore  mined,  as  reported,  together 
with  the  proi>ortion  of  the  total  production  of  iron  ore  in  the  United 
States,  which  is  represented  by  the  output  of  each  subdivision  in  the 
calendar  year  1890. 

ProduoUonM  of  various  kinds  of  iron  ore  in  1890  hy  States. 


States. 


Michigan 

Alabama 

Pennaylvania.. 

New  York 

Wiaoonsin 

Minnesota 

Virginia 

Kew  Jersey.... 

Tennessee 

Georgia 

Missouri 

Ohio 

Colorado 

Montana 

Oregon 

New  Mexico... 

Utah 

Kentnoky 

Maryland 

Massachusetts . 
Connscticut  ... 
West  Virginia. 
North  Carolina 

Texas 

Maine 


Total 

Percentage  of  total. 


Bed 

hematite. 


Lwigtont. 

6,426,077 

1,538,297 

143. 745 

196,085 

784, 257 

861,910 

16,212 

6,000 

278,076 

69,271 

159,440 


14,698 
8,632 


Brown 
hematite. 


Long  Unu. 

402,274 
350,518 
415,779 
30,968 
164,708 


522,908 


187,619 

174, 817 

22,250 


99,577 

48,000 

15,685 
23.343 
32,934 
26,058 
9,000 


22,000 
2,500 


Magnetite. 


10,527,650       2,559.938 


65.65 


15.96 


Long  tons. 
313, 305 


765, 318 
945,071 


4,463 
489,808 


80,000 


22,873 


2,570,838 


16.03 


Carbonate. 


LongUma. 


36,780 
61, 319 


169,088 


62,000 
12,314 


16, 116 


Total  of 

all  kinds  of 

iron  ore. 


Long  ton*. 

7,141.056 

J.  897, 815 

1,361,622 

1,253,393 

948,965 

891, 910 

543,583 

495,808 

465,695 

214, 088 

181,690 

169,088 

114,275 

81,682 

77,685 
35,657 
32.934 
26,058 
25,116 
22,873 
22,000 
2,500 


877,617  I  16,036,043 


2.36 


100.00 


Per- 
centage. 


44.54 

11.83 

aso 

7.82 
5.92 
5.56 
8.39 
3,09 
2.90 
1.53 
1.13 
1.06 
.71 

.61 

.48 
.22 
.21 
.16 
.16 
.14 
.14 
.02 


100.00 
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Th*^  above  table  shows  that  the  estimated  output  of  the  iron-ore 
mines  of  the  United  States  in  1890  was  16,036,013  long  tons,  an  increase 
over  the  1889  output  (viz,  14,518,041  long  tons)  of  1,518,002  long  tons, 
or  10.46  per  cent.  Most  of  this  increase  was  in  the  red  hematite  mines, 
their  total  production  for  1890  being  10,527,660  long  tons  against 
9,056,288  tons  in  1889,  a  gain  of  1,471,362  long  tons,  or  16.26  per  cent. 
Tlie  magnetite  ores  also  show  an  increase  of  64,423  long  tons,  or  2.67 
I>er  cent,  over  the  output  of  1889,  the  1890  product  being  2,570,838  long 
tons,  while  that  of  the  year  previous  was  2,606,415  loflg  tons.  The 
brown  hematite  output  in  1890  was  2,669,938  long  tons  and  2,623,087 
tons  were  produced  in  1889,  the  gain  over  1889  being  36,861  long  tons, 
or  1.46  per  cent.  The  carbonate  mines,  on  the  other  hand,  show  a  de- 
crease from  432,261  tons,  the  1889  output,  to  377,617  tons  in  1890,  a 
difference  of  54,634  tons,  or  12.64  per  cent. 

In  the  table  the  States  are  arranged  in  the  order  of  their  prominence 
as  iron-ore  producers,  according  to  the  tonnage  of  ore  won,  independ- 
ently of  its  quality,  and  in  the  data  following  the  larger  producing 
States  have  been  taken  up  in  the  same  order.  K  the  ore  products  of 
each  State  are  compared  in  accordance  with  their  pig-iron  producing 
values,  t.  a.,  with  the  relation  to  the  contents  of  metallic  iron,  the 
amounts  credited  to  the  various  States  will  be  somewhat  changed,  and 
in  several  instances  the  relative  rank  will  be  affected. 

In  1890  only  twenty-three  States  and  two  Territories  contributed  to 
the  output  of  the  United  States  as  against  twenty-six  States  and  two 
Territories  in  1889.  In  the  State  of  Washington  the  frirnace  which 
was  in  blast  in  1889  was  idle  In  the  year  following,  and  tlie  new  plants 
projected  not  having  been  completed  the  iron-ore  mines  of  that  State 
were  not  operated  in  1890. 

The  mines  in  Idaho  and  Delaware  were  also  reported  inactive  in  1890. 

The  neglect  or  refrisal  of  some  producers  to  supply  the  information 
asked  for  does  not  affect  the  totals  materially,  as  in  most  cases  it  has 
been  possible  to  approximate  closely  the  amounts  of  iron  ore  mined 
when  official  figures  were  not  obtained.  The  quantities  mined  and  the 
distribution  of  the  iron-ore  output  given  below,  while  not  absolutely 
exact,  are,  therefore,  very  close  to  the  actual  amounts. 

'No  attempt  has  been  made  to  subdivide  the  production  further  than 
by  States,  as  this  would  complicate  the  data  and  necessitate  separating 
the  reported  outputs  of  some  mining  companies.  In  several  instances 
two  or  more  States  have  been  grouped  so  as  not  to  make  public  the  bus- 
iue-ss  of  the  only  individuals  or  corporations  operating  in  one  of  them, 
unless  specific  consent  to  such  publication  had  been  given. 

The  following  memoranda  concerning  the  iron  ores  of  the  various 
States  are  presented  to  supplement  the  data  given  in  the  table.  In  ad- 
dition, other  information  as  to  the  distribution  of  the  different  kinds  of 
ore  in  the  various  States  is  also  given. 
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PBODUCTIOM  OF  IBON  ORE  IN  VARIOUS  STATES  IN  1800. 

Michigan  had  the  largest  product,  7,141,656  long  tons,  or  44.54  per 
cent,  of  that  of  the  entire  country  in  1890,  and  this  State  reported  77 
producing  mining  operations,  indicating  an  average  annual  output 
per  property  of  92,749  long  tons.  Of  the  total  for  the  State,  however, 
88.25  per  cent.,  or  6,302,729  long  tons,  were  obtained  from  32  mining 
operations,  each  contributing  50,000  long  tons  or  over.  These  32  mi  ui  u  g 
operations  represented  39  mines,  some  of  which  consisted  of  a  number 
of  openings,  and  if  these  are  segregated,  leaving  out  those  under  50,000 
tons,  it  will  be  found  that  in  Michigan  35  mines  together  produced  6,225,- 
900  long  tons,  an  annual  average  of  177,883  tons  x>er  mine.  Of  the 
iron  ores  obtained  from  Michigan  89.98  per  cent,  was  red  hematite,  5.G3 
per  cent,  was  brown  hematite,  and  4.39  per  cent,  was  magnetite.  Michi- 
gan contributed  61.04  per  cent,  of  all  the  red  hematite,  15.71  per  cent, 
of  all  the  brown  hematite,  and  12.19  per  cent,  of  all  the  magnetite 
mined  in  the  United  States  in  1890.  The  State  therefore  ranks  first 
among  the  red  hematite,  third  among  the  brown  hematite,  and  fourth 
among  the  magnetite  x)roducers.  All  of  the  producing  mines  are  em- 
braced in  the  Lake  Superior  region,  of  which  they  form  an  important 
part.  The  whole  of  the  Marquette  range,  most  of  the  mines  in  the 
Menominee  range,  and  the  largest  producers  in  the  Gogebic  range  are 
in  the  State  of  Michigan.  All  of  the  blast  frimances  of  Michigan  use 
charcoal  as  fuel,  and  the  plants  are  therefore  of  comparatively  small 
size.  Basing  the  ore  supply  for  these  frirnaces  on  the  pig-iron  output 
of  1890,  the  blast  furnaces  of  Michigan  would  consume  about  400,000 
tons,  which  is  but  5.60  per  cent,  of  the  total  iron  ore  which  the  State 
produced;  hence  the  ore  must  seek  other  markets,  principally  in  New 
York,  Pennsylvania,  Ohio,  and  West  Virginia.  Chicago,  Ilhnois,  and 
Milwaukee,  Wisconsin,  are  also  large  consuming  points. 

Although  some  ore  had  been  tak^i.out  previously,  the  beginning  of 
shipments  from  the  Michigan  mines  may  be  said  to  have  been  in  1854, 
since  which  time  there  has  been  an  almost  constant  growth,  an  output 
of  1,000,000  long  tons  per  annum  being  first  reached  in  1873,  2,000,000 
tons  were  supplied  in  1881, 3,000,000  tons  in  1886,  4,000,000  tons  in  1888, 
5,000,000  tons  in  1889,  and  7,000,000  long  tons  in  1890.  The  mines  of 
Michigan  were  wrought  until  1865  before  an  aggregate  of  1,000,000  tons 
had  been  won,  the  outputs  of  the  three  succeeding  years  added  more 
than  another  million  tons,  while  the  year  following  augmented  the  ag* 
gregate  of  iron  ore  won  to  over  3,000,000  tons  ii^  1869.  For  the  following 
ten  years  the  annual  output  grew  from  one-half  million  to  one  and  a  quar- 
ter miUion  tons,  and  up  to  1878  the  aggregate  production  of  the  Michigan 
miixes  reached  a  total  of  11,892,273  long  tons.  By  the  close  of  the  year 
1880  the  output  had  amounted  to  a  total  of  15,261,352  long  tons.  But 
in  the  la^t  decade  a  tot^>l,of  nearly  36,000,000  tons  has  been  added  to 
the  Michigan  iron-ore  production.  In  the  year  1890  as  much  iron  or^ 
was  won  from  the  Michigan  mines  as  from  the  earliest  exploration  to  and 


IBON  ORES. 


27 


including  the  year  1873,  and  in  the  past  four  years  as  much  iron  ore 
has  been  mined  as  in  the  thirty  preceding  years. 

In  the  table  which  follows  the  Michigan  output  of  iron  ore  has  been 
inserted,  and  also  the  prevailing  freight  rates  for  each  year  for  ore 
shipped  from  Marquette  or  Escanaba  to  ports  on  the  lower  lakes,  as  re- 
I>orted  by  the  State  commissioner  of  mineral  statistics.  Other  ports 
have  been  abided  since  1885,  and  the  prevailing  rates  from  these  can 
be  compared  with  those  of  the  older  shipping  ports  of  Marquette  and 
Escanaba,  from  which  the  bulk  of  Michigan  iron  ores  was  furnished: 

Total  iron  ore  MpmenU  and  lake  freights  from  Michigan  mines  to  date. 


Iron  ore 

ship- 

Tcara. 

ments 
from 

Michi- 

gan.. 

Long 

Previons 

(a)ur. 

to  1854. 

75,0«<3 

18S4 

3.000 

1855 

1,449 

1856 

6,790 

1857 

25,646 

1H5S 

22. 876 

1839 

68.^12 

1860 

114.410 

1861 

49,  i  00 

1862 

124, 16J 

1863 

203, 055 

18C4 

247, 059 

1865 

198,758 

1866 

296,713 

18G7 

565,501 

1868 

510, 522 

1889 

639,  ()U7 

1870 

859,507 

1871 

813,984 

Freight  rate  by  Iftke  ves- 
sel per  long  ton. 


From  Mar- 
(fuette. 


From  Esca- 
naba. 


$3.00 

3.00 

$2. 00  to  2. 60 

2.00 

2.50 

2.00 

2.50 

2.00 

3.00 

2.25 

4.50 

3.00 

4.00 

3.00 

5.00 

2.05 

5.00 

2.75 

6.50 

2.00 

4.00 

2.25 

3.25 

2.75 

4.50 

2.05 

3.25 

2.05 

4.00 

$2. 50  to  5. 75 


1.05 
1.06 
1.05 
1.65 
1.50 


3.05 
2.06 
2.05 
2.50 
2.50 


Tears. 


1872.... 
1873.... 
1874.:.. 
1875.... 
1876.... 

1877  .... 

1878  . . . . 
1879.... 
1880.... 
1881  . . . . 
1882..., 
1883.... 
1884.... 

1885  ».., 

1886  . . . . 

1887  ... 

1889  (d) 

1890  (b) 


Iron  ore 
ship- 
ments 
from 

Miohi- 
gan. 


Long 

tout. 

948,553 

1,195,234 

899,934 

881.106 

993,311 

1, 025, 129 

1,127,583 

1, 420, 745 

1, 948, 334 

2, 125, 729 

2,656,933 

2,518.048 

2, 225, 146 

2, 205, 190 

3,179,511 

3,9:)4.339 

4, 113, 803 

5, 856, 169 

7,141,656 


Freight  rate  by  lake  ves- 
sel per  long  ton. 


From   Mar- 
quette. 


$2.85 
3.25 
1.60 
1.80 
1.25 
1.25 
1.00 
1.25 
2.00 
2.00 
1.25 
1.30 


1.10 

.90 

1.25 


to  6. 60 
4.00 
2.50 
1.50 
2.20 
2.00 
1.50 
3.00 
2.75 
2.30 
2.00 
1.75 
1.00 
1.40 
1.75 
2.15 
1.15 
1.25 
1.10 


From  Esca- 
naba. 


12.00 

2.30 

1.80 

1.10 

.70 

.65 

.60 

.70 

1.50 

1.00 

.90 

.90 


to 


.00 

.90 

1.10 


5.25 
3.00 
1.40 
1.30 
1.40 
1.50 
1.15 
2.10 
2.00 
1.60 
1.40 
1.50 
.65 
1.00 
1.35 
1.75 
1.45 
1.25 
1.00 


Oensas  report  (prodnotiou). 


(U.  S.  Greological  Survey  (production). 


Attention  is  called  to  the  fact  that  the  freight  rates  given  in  the  pre- 
ceding table  and  in  two  which  follow  are  merely  the  charges  for  vessel 
carriage  from  the  shipping  docks  on  lakes  Superior  and  Michigan  to 
the  receiving  docks  on  Lake  Erie.  The  figures  given  do  not  include 
the  necessary  railroad  tolls  from  the  mines  to  the  shipping  docks,  the 
distance  varying  from  12  mUes,  the  shortest  in  the  Marquette  range,  to 
nearly  100  miles  in  the  Vermilion  range;  in'  foct,  some  of  the  Gogebic 
ore  loaded  at  Escanaba  travels  even  a  greater  distance.  Neither  do 
the  vessel  freight  rates  include  the  dock  charges.  The  figures  of 
freight  rates  have  been  inserted  as  a  matter  of  rcieord  and  to  illustrate 
the  varying  conditions  which  affect  shipments  in  the  Lake  Superior  re- 
jgion.  While  the  rates  show  considerable  fluctuation  due  to  market 
conditions,  the  general*  tendency  has  been  a  decline  in  prices  owing  to 
the  improved  transportation  facilities  offered  by  larger  and  speedier 
Vessels.  Some  of  the  important  producers  own  or  control  a  fleet  of  ves- 
sels for  handling  the  products  of  their  mines. 

Alabamwhas  risen' to  second  place  as  a  producer  of  iron  ore,  and  is 
bredited^with  l,897,81i5  loiig  tons,  or  11.83  per  cent,  of  the  total  output 
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for  the  United  States  for  1890.  This  State  was  given  second  rank  in 
the  Eleventh  Census,  but  the  absence  of  some  specific  information  made 
its  claim  to  this  position  nncertain.  In  1890,  however,  the  increased 
activity  of  the  mines  of  this  State  places  it  unmistakably  second  to 
Michigan.  Alabama's  ore  product  was  confined  to  red  and  brown 
hematite,  81.06  per  cent,  of  the  total  being  red  hematite  and  18.94  per 
cent,  brown  hematite.  The  State  ranks  second  among  the  red  hematite 
and  fourth  among  the  brown  hematite  producers,  having  contributed 
14.61  per  cent,  of  the  total  red  hematite  and  14.04  per  cent,  of  the  tota] 
brown  hematite  mined  in  the  United  States  in  1890. 

The  geological  formation,  which  has  made  the  ore  beds  of  Alabama 
unusually  extensive  and  easily  worked,  has  encouraged  the  erection  of 
numerous  large  blast  furnaces,  requiring  an  output  qf  iron  ore  for  the 
State  ten  times  larger  than  it  was  a  decade  ago.  Alabama  is  practi- 
cally a  consumer  of  all  the  iron  ore  which  it  produces;  for  although 
some  ore  is  sent  from  the  State  into  Tennessee  and  some  brought  in  from 
Georgia,  Alabama  is  practically  independent  of  other  States  in  regard 
to  its  present  iron  ore  supply.  While  the  number  and  extent  of  the 
iron  ore  deposits  in  Alabama  are  remarkable,  the  rapid  increase  in  blast 
furnace  capacity,  will,  when  all  are  in  operation,  have  a  tendency  to 
deplete  the  ores  which  can  now  be  cheaply  obtained,  and  threaten  a 
possible  scarcity  of  cheap  native  ores  for  some  of  the  furnaces  now  built. 

Pennsylvania  ranks  third  as  a  producer,  and  contributed  each  of  the 
four  kinds  of  iron  ore.  New  York  is  the  only  other  State  which  sup- 
plied more  than  three  varieties  as  above  classified. 

The  production  of  iron  ore  in  Pennsylvania  in  1890  was  1,361,622 
long  tons,  which  represeuts  8.50  per  cent,  of  the  total  of  the  United 
States.  The  maximum  output  of  any  mine  reporting  was  686,302 
long  tons,  from  the  Oornwall  Ore  Hills.  Ko  other  mine  in  the  State 
approached  iMs  amount;  therefore,  while  Pennsylvania  ranks  first  in 
the  number  of  mines,  these  are  as  a  rule  small  producers  when  com- 
pared with  the  mines  of  other  States. 

The  output  of  Pennsylvania  was  divided  among  the  different  classes 
of  ore  in  the  following  proportions:  Magnetite,  56.21  per  cent.;  brown 
hematite,  30.53  per  cent.;  red  hematite,  10.56  per  cent.;  carbonate,  2.70 
per  cent. 

The  State,  on  account  of  the  large  output  of  the  Cornwall  Ore  Hills, 
ranks  second  as  a  producer  of  magnetite,  and  contributed  29.77  per 
cent,  of  the  total  magnetite  mined  in  the  United  States  in  1890.  It  also 
occupied  second  place  in  brown  hematite  production,  having  contrib- 
uted irom  numerous  mines  415,779  long  tons,  or  16.24  per  cent,  of  the 
total  of  this  class  of  ore.  Its  output  of  red  hematite  being  1.37  x>^ 
cent,  of  the  total  for  the  United  States,  gives  Pennsylvania  eighth  place 
in  this  class,  while  its  smaller  production  of  carbonate  ore  represented 
9.74  per  cent,  of  the  total,  and  places  it  fourth  in  that  class.  Notwith- 
standing the  high  rank  held  by  Pennsylvania,  it  produced  but  one-sixth 
of  the  iron  ore  which  was  consumed  in  that  State  in  1890.    The  growth  of 
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the  Bessemer  steel  industry  requiring  large  amounts  of  pig  iron  lo^^  in 
phosphorus,  the  low  cost  of  Lake  Superior  and  foreign  ores,  carrying 
high  percentages  of  iron,  due  to  improved  transportation  facilities,  con- 
solidation of  mines,  etc.,  and  the  consequent  lower  fuel  consumx>tion 
X>er  ton  of  iron  possible,  have  led  blast  furnace  managers  to  draw 
largely  on  these  sources  of  supply,  displacing  the  leaner  or  impure  na- 
tive ores.  Some  of  the  scattered  workings  have  also  been  abandoned 
ftom  various  causes,  and  hence  there  has  been  a  decline  from  former 
years  in  the  iron  ore  output  of  the  State. 

The  output  of  the  Cornwall  Ore  Hills  has  been  collected  from  records 
by  Mr.  J.  Taylor  Boyd,  superintendent.  It  is  shown  in  the  following 
table  and  indicates  that  of  the  total  output  to  date  practically  one-half 
was  mined  in  the  last  ten  years,  the  aggregate  for  1881  to  1890,  both 
inclusive,  being  5,376,562  long  tons;  that  is,  in  ten  years  nearly  as 
mucli  ore  has  been  taken  from  the  Cornwall  Ore  Hills  as  in  the  previ- 
ous one  hundred  and  forty  years. 

FrodueiUm  of  iron  are  at  ike  Cornwall  Ore  SilU,  Cornwall,  Pennsylvania, 


Yeurs. 


Fran  1740  to  Febmary,  1864 

186t  (11  months) 

1866 

UM   

1867 

1868 

1888 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 


Qiumtity. 


LongUma. 

2,518,910 
165, 915 
114,803 
216,660 
202,755 
165,843 
173, 429 
174.406 
176, 055 
198, 317 
166,782 
112,429 
98,925 
137,002 
171,669 


1878 ! 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

Total 


Qnantity. 


Long  Urns. 
179,299 
268.488 
231, 173 
249,050 
309,681 
363,144 
412, 320 
508,804 
688,054 
667,210 
722,917 
769,020 
686,302 


10,845,244 


New  Torh  follows  Pennsylvania  with  a  total  output  of  1,253,393  long 
tons,  or  7.82  per  cent,  of  the  total  iron  ore  product  for  the  United  States. 
Of  this  amount  945,071  long  tons,  or  75.40  per  cent.,  was  magnetite, 
196,035  long  tons,  or  15.64  per  cent.,  was  red  hematite,  81,319  long  tons, 
or  6.49  per  cent.,  was  carbonate,  and  30,968  long  tons,  or  2.47  per  cent., 
was  brown  hematite.  This  State  headed  the  list  of  magnetite  producers 
with  36.76  per  cent  of  the  total  for  the  United  States.  It  occupied 
second  jiosition  as  to  carbonates,  with  21.53  per  cent,  of  the  total; 
ranked  sixth  as  to  red  hematites,  with  1.86  per  cent,  of  the  total  tor  this 
class  of  ore,  and  also  contributed  1.21  per  cent,  of  the  brown  hema- 
tites, taking  eleventh  position  in  that  class. 

The  magnetites  of  Few  York  and  some  of  the  carbonates  and  red 
and  brown  hematites  are  liberally  drawn  upon  to  supplement  the  local 
supplies  of  Pennsylvania  furnaces,  as  the  former  State  produced  more 
iron  ore  than  it  usM.  On  the  other  hand,  the  ores  from  the  Lake 
Superior  region  find  convenient  access  to  the  State  from  the  Great 
Lakes,  which  are  its  northern  and  western  boundaries;  in  addiUoii^m^ 
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foreign  ores  are  used  iu  the  blast  furnaces  to  supplement  local  ores.  A 
considerable  increase  in  the  output  of  magnetite  iron  ore  is  anticipated 
in  the  future,  due  to  the  operation  of  concentrating  plants  which  have 
been  or  are  being  constructed.  These  are  referred  to  under  the  head 
of  concentratioii. 

In  "Mineral  Eesources  of  the  United  States,  1886,''  the  output  prior 
to  that  date  from  the  mines  in  the  Lake  Ghamplain  district  appears, 
and  the  following  table  will  bring  these  quantities  up  to  date: 

ToUU  produoUan  of  iron  ore  in  the  Lake  Champlain  district,  New  York* 


Ontpnt  prior  to  1886 

1888 

1887 i 

1888 

1888 

1890 

Total 


Prodnotion. 


LcfngtonM, 
(a)13, 000, 000 
588.829 
768,852 
600.553 
770.900 
821,994 


16, 629, 128 


a.  Estimatod. 

The  extensive  contract  of  removing  the  roof  of  the  Tilly  Poster  mag- 
netite mine  in  Putnam  county,  Few  York,  has  been  completed,  and  ore 
is  now  taken  from  a  great  open  cut  350  feet  deep.  Much  of  that  re- 
moved having  been  left  in  pillars,  or  in  the  roof  and  floors  of  the  older 
underground  exploitations.  At  the  Groton  mine,  also  in  Putnam  county, 
arrangements  are  being  perfected  for  removing  a  large  body  of  lean 
magnetite  by  open  cut,  for  the  purpose  of  concentration. 

Wisconsin  occupies  fifth  place  with  a  product  in  1890  of  948,966  long 
tons,  or  5.92  per  cent,  of  the  entire  output  of  the  country.  The  quantity 
of  reil  hematite  produced  was  784,257  long  tons,  or  82.64  i)er  cent,  of  the 
total  amount  of  the  iron  ore  won  in  this  State,  and  7.45  per  cent,  of  the 
total  of  this  kind  of  ore  in  the  United  States.  Of  the  State's  output 
17.36  per  cent.,  or  164,708  long  tons,  was  brown  hematite,  being  6.43 
per  cent,  of  the  country's  total  of  this  class  of  ore.  Wisconsin  is  a  larger 
producer  than  consumer  of  iron  ores,  its  furnaces  requiring  about  45 
per  cent,  of  its  total  output  of  ores.  Owing,  however,  to  the  ownership 
of  mines,  the  character  of  material  won,  and  the  routes  of  transporta- 
tion, a  large  amount  of  the  iron  ore  used  in  the  furnaces  comes  from 
Michigan,  while  Wisconsin  ores  seek  markets  at  the  lower  lake  i)ort8. 
The  total  output  of  Wisconsin  for  a  number  of  years  can  not  be  given, 
as  some  of  the  brown  hematites  in  the  central  portion,  and  the  fossil 
hematites  in  the  eastern  section  of  the  State,  are  not  regularly  men- 
tioned in  shipping  reports.  Since  1885,  when  the  Gogebic  range  made 
its  first  output,  the  following  amounts  of  iron  ore  were  shipped  fk^m 
the  mines  in  Wisconsin,  which  may  be  considered  as' in  the  Lake  Superior 
region.  The  freight  rates  on  these  ores  are  those  for  Ashland^Wisconsiny 
and  Escanaba^  Michigan,  for  the  years  named. 
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Ibtdl  iron  ore  production  and  lahefreighiB  from  WiaconHn  mine8  in  the  Lake  Superior 

region. 


Yean. 


1880 

1881 
1882 
1883 
1884 
1886 
1886 
1887 
1888 
1889 
1880 


Total. 


Iron  ore 
prodaotion. 


From  Eaoanaba, 
Klchigan. 


Long  torn. 

14, 143 

197,011 

276,020 

62,175 

34,612 

66,181 

150,294 

400, 104 

381, 140 

(a)  837,399 

{a)  948,965 


3,357,944 


Freight  rate  by  lake  yesaels 
per  long  ton. 


$1.60  to  2. 00 
1.00      1.60 


.90 
.90 


.90 

.90 

1.10 


1.40 
1.50 
.66 
1.00 
1.35 
1.75 
1.45 
1.25 
1.00 


From  Aehland, 
Wiaconain. 


$1.07  to  1.65 
1. 02      3. 00 


1.75 
1.02 
1.25 
1.35 


2.75 

1.08 

.90 

1.00 


a.  Including  all  mines  in  the  State. 

Minnesota  ranks  sixth  with  a  total  of  891,910  tons,  or  5.56  per  cent. 
of  the  total  iron  ore  for  the  country;  all  of  the  ore  was  of  the  red  hema- 
tite variety,  in  which  class  the  State  occupied  third  place,  producing 
8.47  per  cent,  of  the  entire  output. 

The  iron  smelting  industry  of  Minnesota  has  been  dormant  for  a 
number  of  years,  but  a  blast  furnace  haa  lately  been  constructed.  It 
was  not  operated  in  1890,  and,  therefore,  no  ore  was  used.  The  u*on 
ores  of  Minnesota  travel  ftirther  to  reach  points  of  consumption  than 
any  other  ores  in  the  country.  The  ores  being  of  the  hard  red  hema- 
tite variety,  and  rich  in  iron,  they  stand  shipment  better  than  most  ores 
because  while  in  transit  they  absorb  less  moisture,  which  adds  to  the 
freight  charges  on  the  ore. 

The  first  shipment  of  iron  ore  from  the  Vermilion  range  was  in  the 
year  1884,  and  since  then  each  year  has  shown  an  increased  output  as 
will  be  seen  from  the  accompanying  table,  which  gives  the  product  of 
the  Vermilion  range  in  Minnesota,  up  to  and  including  1890,  as  well  as 
the  freight  rates  from  Two  Harbors. 

Total  iron  ore  production  and  lake  freights  from  Minnesota  minee. 


Years. 


1884. 

1885. 

1886. 

1887. 

1888 

1889 

1890. 


Total 


Prodaction, 


Long  Urnt. 

62,  l-»2 

227,075 

807, 94  .s 

391.010 

5ii.r.vj 

(a)  864.  :>  IS 

891. »]0 


Freight  rate 
b3*  lake  vesAel 
per  lone  ton, 

fVom  Two 
Harbors,  Minn- 
esota. 


$l.02tol.C6| 
1.25      1.90 
1.35      1.10 


3, 260,  A'lW 


a  Eleventh  Census. 

Virginia  had  an  output  of  543,583  long  tons  or  3.39  per  cent,  of  the 
U>tai  product  of  iron  ore  in  1890,    The  major  portion,  vil,  &2v^^^%  Vsi^ 
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tons,  or  96.20  per  cent.,  was  brown  hematite,  this  State  heading  tho  list 
of  producers  of  that  character  of  ore,  its  proportion  being  20.43  per 
cent.  The  State  held  tenth  position  in  the  list  of  red  hematite  pro- 
dacers  with  16,212  tons,  or  2.98  per  cent,  of  the  State's  product,  or  0.16 
per  cent,  of  the  entire  red  hematite  product,  and  standing  seventh  as  a 
producer  of  magnetite  with  a  percentage  of  0.17,  Lately  there  has 
been  an  active  development  of  blast  furnace  construction  in  Virginia, 
causing  additional  demands  on  the  iron-ore  mines.  While  ores  have 
been  sent  from  Virginia  into  other  States,  the  bulk  of  what  is  mined, 
is,  and  will  be,  required  and  used  in  the  State,  and  it  is  probable  that 
other  ores  may  be  drawn  into  it  from  North  Carolina  and  elsewhere. 

New  Jersey  stands  eighth,  producing  495,808  tons,  or  3.09  per  cent,  of 
the  total  iron  ore  for  the  United  States,  all  of  the  ore  being  magnetite 
with  the  exception  of  6,000  tons,  or  1.21  per  cent.,  which  was  red  hema- 
tite. It  produced  19.05  per  cent,  of  the  total  magnetite  mined,  and  0.06 
per  cent,  of  the  red  hematites,  ranking  third  and  twelfth,  respectively,  in 
these  classes.  While  the  New  Jersey  blast  furnaces  use  local  magne- 
tites, with  the  addition  of  some  foreign  ore,  a  large  part  of  the  output 
from  the  mines  is  sent  to  the  Pennsylvania  fiimaoes. 

The  table  which  follows  gives  the  total  production  of  iron  ore  in 
Kew  Jersey  up  to  and  including  1890,  and  has  been  compiled  from  the 
reports  of  the  New  Jersey  Geological  Survey. 

Total  prodwotion  of  iht  iron-cre  minet  of  New  Jersey, 


Yean. 


Prior  to  I860 

1860 

1864 

1867 

1870 

1871 

1872 

1873 

1874 

1875 

1878 

1877 

1878 

187» 


LongtODB. 


(7)6,000,000 
104,900 
226,000 
275,067 
862,636 
450,000 
600,000 
665,000 
525.000 
8t»0,000 
285,000 
815,000 
409,674 
488,028 


1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1888 

1880 

Totel 


745,000 
787.062 
032,762 
521,416 
893,710 
330,000 
500,501 
547,889 
447,738 

(ft)41^510 
(e)  495, 808 


17,328.691 


a  Estimated. 


5BIeveiith  CensuB. 


•U.  S.  Geological  Surrey. 


The  output  of  iron  ore  in  Tennessee  was  4663695  long  tons  or  2,90  per 
cent,  of  the  total  for  the  country  in  1890.  Of  this  amount  the  red 
hematite  mines  contributed  278,076  tons,  or  59.71  per  cent.,  and  the 
brown  hematite  187,619  tons,  or  40.29  per  cent.  This  State  occupied 
fifth  place  as  a  red  hematite  producer,  its  percentage  being  2.64  and 
fifth  place  with  7.33  per  cent,  in  the  brown  hematite  class.  Nearly  all 
of  the  iron  ore  mined  is  consumed  in  the  blast  furnaces  of  the  State, 
and  in  addition  some  iron  ore  is  brought  in  from  Georgia. 

Georgians  product  is  244,088  tons  or  1.52  per  cent,  of  the  total  iron 
ore  for  the  country,  the  larger  portion,  71.62  per  cent.,  being  brown 
hematite,  in  which  class  it  takes  sixth  rank,  with  6.83  per  cent,  of  the 
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total  of  that  class;  the  remainder  of  the  State's  output  28.38  per  cent., 
or  69,271  tons,  is  red  hematite,  which  amount  gives  it  ninth  rank,  with 
a  x>ercentage  of  the  total  of  0.66.  Georgia  made  pig  iron  from  about 
one-half  of  the  ores  mined  in  the  State,  the  balance  being  shipped  to 
Tennessee  and  Alabama. 

Musauri^s  output  of  181,690  tons  of  iron  ore  gives  it  eleventh  position, 
its  percentage  being  1.13.  Of  this  87.75  per  cent,  or  159,440  tons,  is 
red  hematite,  this  amount  giving  it  seventh  position  in  that  class  of 
ore,  with  a  percentage  of  the  country's  total  of  1.51.  The  remainder, 
22,250  tons,  or  12.25  per  cent,  of  the  State's  output,  was  brown  hematite, 
in  which  class  of  ore  it  obtained  fourteenth  position,  its  percentage 
being  0.87  of  the  total  mined. 

The  blast  furnaces  of  Missouri  use  more  than  one-half  of  its  iron-ore 
output.  The  remainder  is  sent  to  various  States,  Gipme  of  it  being  em- 
ployed in  silver-smelting.  The  practical  abandonment  of  one  promi- 
nent ore-producer  has  had  a  depressing  influence  upon  the  possible 
future  of  other  similar  dejiosits,  but  later  exploration  of  territory  adja- 
cent to  this  abandoned  mine  indicates  large  reserves  of  ore  which  can 
be  depended  upon  when  the  demand  shall  encourage  the  exploitations 
being  carried  to  sufi&cient  depths. 

In  <<  Mineral  Eesources  of  the  United  States,  1887,''  the  output  of  the 
Iron  Mountain  deposit  up  to  1887  was  given  as  2,736,445  tons;  subse- 
quent exploitations  have  increased  this  amount  to  3,282,391  long  tons. 

On  subsequent  pages  wiU  be  found  an  interesting  summary  of  the 
chemical  investigation  of  the  Iron  Mountain  ores,  covering  one  year  of 
dose  examination. 

Ohio  ranks  twelfth  as  a  producer;  it  is  the  only  other  State  produc- 
ing over  1  per  cent,  of  the  total  for  the  country,  its  proportion  being 
1.05,  all  of  which  is  carbonate  ore.  It  was  the  largest  producer  of  this 
class  of  ore  in  the  country,  its  percentage  of  the  total  output  being 
44.78.  Nearly,  if  not  all,  of  this  ore  is  smelted  in  local  blast  fur- 
naces, but  it  forms  only  a  small  proportion  of  the  supply,  the  balance 
coming  from  the  Lake  Superior  region,  Missouri,  Kentucky,  and  even 
from  New  York.  In  this  respect  Ohio  is  the  opposite  of  Michigan, 
which  consumes  but  a  smaU  percentage  of  its  output,  shipping  the  bal- 
ance to  other  points.  Ohio  is  a  large  user  of  Michigan  ores  and  ranks 
next  to  Pennsylvania  as  a  consumer  of  iron  ores. 

Production  of  earhonate  iron  ore  in  Ohio  from  1886  to  1890, 


Tern. 


1880. 

1887. 
1888. 
1888. 
1890. 


Total  for  five  yews. 


Amoant 
mined. 


(a)  344, 484 

(a)  377, 465 

(a)  253,  H52 

254,294 

109,088 


1,886,688 


•Beporto  of  the  ohtof  lospeotor  of  mines  of  the  Stetoof  Ohltb 
778  UN- 
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I^one  of  the  remaining  States  produced  a  large  amount  of  ore,  their 
combined  percentage  being  but  2.76.  In  the  western  States  a  majority 
of  the  ore  won  is  brown  hematite,  which  is  used  in  smelting  the  precious 
metals,  although  there  were  active  blast  furnaces  in  Colorado  and 
Oregon  in  1890. 

Kentucky  uses  some  of  her  ores  in  local  blast  furnaces  and  also  sends 
some  to  furnaces  in  Ohio. 

Maryland  uses  the  bulk  of  her  own  ores,  carbonates,  and  brown  hem- 
atites, although  some  were  sent  to  Pennsylvania. 

The  brown  hematites  of  Massachusetts,  Connecticut,  and  New  York, 
chiefly  those  from  the  Salisbury  district,  are  sought  after  by  local  fur- 
naces, but  the  output  of  the  mines  is  comparatively  small. 

West  Virginia  uses  all  of  the  ore  produced  there  and  also  obtains 
liberal  supplies  from  the  Lake  Superior  region  and  Missouri. 

North  Carolina  magnetites  are  used  in  the  local  furnace,  and  also  sent 
to  other  plants  outside  of  the  State.  In  addititiou  to  the  magnetite, 
which  is  already  developed,  red  and  brown  hematites  exist  and  are 
being  developed. 

Texas  as  yet  only  mines  bog  ores  for  a  limited  home  consumption. 
.    The  only  blast  furnace  in  the  State  of  Maine  suspended  operations  in 
1890,  and  it  is  scarcely  probable  that  the  iron  ore  mines  will  be  operated 
in  the  near  future. 

A  deposit  of  bog  ore  occurs  in  Delaware,  from  which  ore  has  been 
won  for  many  years,  and  which  will  probably  be  again  worked. 

In  Florida  a  deposit  of  carbonate  ore  ha«  been  explored  with  a  view 
to  working  it,  but  the  project  has  not  been  carried  out. 

Years  ago  South  Carolina  contributed  to  the  iron-ore  supply  of  the 
country  and  has  some  good  deposits. 

Mississippi,  Louisiana,  and  Texas  furnish  some  carbonates  and  brown 
hematites  from  surface  strippings,  but  large  areas  must  be  exposed  to 
win  any  considerable  quantity  of  ore. 

Wyoming  is  favored  with  unusually  excellent  deposits  of  iron  ores; 
Indian  Territory  holds  in  reserve  considerable  bodies  of  ore;  Califor- 
nia, Washington,  and  most  of  the  western  States  have  supplies  of 
excellent  ores,  which  can  be  used  in  the  future. 

TOTAL  PRODUCTIOlf  OF  PBOMIKEirT  IBOM  OBE  DISTRICTS. 

The  Lake  Superior  district  is  by  far  the  most  important  producer  of 
iron  ores,  and  not  only  now  supplies  more  iron  ore  than  any  other  sec- 
tion of  the  country,  but  has  up  to  the  present  time  contributed  more  than 
any  other  section.  In  the  following  statement  an  effort  has  been  made 
to  give  approximately  the  total  output  of  various  producing  centers: 
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2btol  produeUon  of  irtm  ore  in  prominont  producing  centers. 


Superior  region 

Of  whioh  Marquette  difitrict  Biippliod 32,  70U.0'!<t 

Menominee  diatrict  supplied 12,80),  u>0 

Gogebic  district  snpplied 8,300.  (M)) 

Vermilion  district  supplied 3,200,000 

Lake  GhMnplain  regioD,  Nevr  York 

Of  whicli  Port  Henry  supplied 10,000,000 

Crown  Point  supplied 1,800,000 

Ciiateaugay  snpplied 2,550,000 

OthernmieB  supplied 2,250,000 

Kew  Jersey 

Conrwall 

Missouri 

Of  whieh  Iron  Mountain  supplied 3,280,000 

Pilot  Knob  and  otuer  Missouri  mines  supplied. .    2, 500, 000 


Long  ions. 


57,000,000 


16, 600, 000 


17. 200. 000 

10,  850,  (WO 

5, 780, 000 


OOMPIBITITB  PBODUCnOM  OF  IBOlf  OBE  IH  1880, 1889,  AITD  1890,  Uf  PBOHIXKNT  STATES. 

The  tables  which  follow  have  been  prepared  to  illustrate  the  changes 
which  have  taken  place  within  the  last  decade,  in  the  quantities  of  each 
class  of  ore,  and  of  all  kinds  produced  by  each  contributing  State,  and 
also  the  increase  or  decrease  which  has  occurred  in  ten  years  and  in  one 
year,  viz,  1889  to  1890.  In  these  tables  the  published  reports  of  the 
Tenth  and  Eleventh  Censuses  are  used,  and  the  figures  from  these  are 
compared  with  those  colleoted  for  1890  for  the  present  volume  of  Mineral 
Besources.  The  relative  imx>ortance  or  rank  of  each  State  as  a  producer 
is  given  with  the  figures  for  each  year. 

ProduetUm  of  iron  ores  hy  States  in  1890, 1889,  and  1880,  with  percentages  of  increase  or 

decrease. 


BtatM. 


MSebigan 

Alabama 

PennAvlTania. 
New  York.... 
Wiseonsin.... 

Minnesota 

VitKinia 

New  Jeraey... 


Georgia 

MifMonri 

Ohio 

Colorado 

Montana.  Oregon,  New  Mexico,  and 

Utah 

Kentacky 

Maryland 

IfaMscbusetts , 

Connectitnit 

Weai  Virginia 

Kortb  Carolina , 

Twtaa 

Maine 

iBdiana  and  Vermont 


To«al 


1890. 


Bank. 


1 

8 

8 

4 

6 

6 

7 

8 

9 

10 

11 

13 

13 

14 
15 
16 
17 
18 
19 
20 
21 
22 


Prodnotion. 


Long  tons. 

7,141,656 

1. 897, 815 

1,301,622 

1,253,398 

948,966 

891,910 

543,583 

495,808 

465,095 

244,088 

181,690 

160,088 

U4,275 

81,632 
77,685 
35,657 
32,934 
26,058 
25,116 
22,873 
22,000 
2,500 


Percent- 
age of 
totaL 


4464 
11.83 
8.50 
7.82 
6.92 
5.56 
8.39 
8.09 
2.90 
1.52 
1.13 
L05 
0.71 

0.51 
0.48 
0.22 
0.21 
0.16 
0.10 
0.14 
0.14 
0.02 


16,036,043 


100.00 


1889. 


Bank. 


1 
2 
3 

4 

6 

5 

7 

9 

8 

12 

10 

11 

13 

14 
15 
18 
16 
17 
10 
22 
20 
21 


Production. 


I/ona  tons. 

5, 856, 160 

1,570,319 

1, 560, 234 

1, 241,  537 

837, 399 

8(U.508 

498. 154 

415, 510 

473, 294 

248.020 

265, 718 

254, 294 

109, 136 

(a)  86, 405 
77,487 

(b)  29, 380 
46,242 
20,690 
13, 101 
10, 125 
13.000 
12, 319 


14,518,041 


Percent- 
age of 
toial. 


40.34 
10.82 
10.75 
8.59 
5.77 
6.95 
3.43 
2.86 
3. 20 
1.71 
1.83 
1.75 
0.75 

0.60 
0.53 
0.20 
0.32 
0.20 
0.09 
0.07 
0.09 
0.09 


100.00 


•iMlaUm  Uako  tad  WMUagtOB. 
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Production  of  iron  ores  by  States  in  1890,  1889,  and  1880,  etc, — Continued. 


States. 


^lioliiprnn 

Alftbaiiia 

rcmiHylvania 

Now  York 

Wisconsin 

Minnesota 

Virginia 

New  Jersey 

Tennessee 

Creorgia 

Mi.ssonri 

Ohio 

Colorado 

Montana,  Oregon,  New 
Mexico,  and  Utah..... 

Kentackv 

Maryland 

Massachusetts 

Connecticut 

West  Virginia 

North  Carolina 

Texas 

Maine 

Indiana  and  Vermont . . . 


Total. 


1880. 


Rank. 


2 
8 
1 
3 
15 


7 
4 
10 
11 
6 
5 


17 
12 
0 
13 
16 
14 
20 
19 
18 
21 


Production. 


lj<mg  Umt. 
1, 640, 814 
171, 139 
1,951,495 
1, 126, 899 
37.000 
None. 
162, 791 
676,225 
93,272 
81, 621 
344,819 
488, 753 
None. 

(a)  6,  225 

57, 865 

(6)127,102 

55,926 

31,  267 

64,657 

2,963 

3,214 

5,357 

958 


7,120,362 


Per- 
centage 

totaL 


23.04 

2.40 

27.41 

15.83 

0.52 


2.29 
9.50 
1.31 
1.15 
4.84 
6.86 


0.09 
0.81 
1.78 
0.79 
0.44 
0.77 
0.04 
0.05 
0.07 
0.01 


100.00 


Increase  or 

decrease  in 

1890  oTer 

1889. 


Long  ton*. 
+1,285,487 
327,496 
198, 612 
5,856 
111,566 
27,402 
45,429 
80,298 
7,599 
3,932 
84,028 
85,206 
5,139 


+ 
+ 
+ 
+ 
+ 


-I- 
+ 


+ 
-I- 
+ 


4,773 
198 

6,277 
13,308 

3,632 
12,015 
12,748 

9,000 

9,819 


Percent- 
age of  in> 
crease  or 
decrease 
in  1890 
OTer  1889. 


+  21.97 
+  20.86 
—  12. 73 
0.47 
13.32 
3.17 
9.12 
19. 33 
1.61 
1.61 
31.62 
33.51 
4.71 


+ 
+ 
+ 

+ 


+ 
+ 


5.52 

0.26 

21.30 

28.78 

—  12.23 
+  91.71 
+125. 91 
+  09.23 

-  79.71 


Increase  or 

decrease 

in  1890  over 

1880. 


Percent- 
age of  in- 
crease or 
decmase  in 
1890  over 
1880. 


Long  Uma. 
+5, 500, 842 
f  1, 726,  676 
589, 873 
126.494 
911, 065 
891, 910 
380, 792 
180, 417 
372,423 
162, 467 
163,129 
819,665 
114. 275 


+ 
+ 
+ 
+ 

+ 

4- 


+1,518,002 


+  10.46 


+ 
+ 


+ 

+ 


75, 407 
19,820 
91,445 
22,992 

5, 209 
29,5-11 
19,910 
18,786 

2.  Rr.7 
958 


+8,915,681 


+  335.25 
+1008.  ai 
—  30.23 
+  11. 22 
+2464.77 


+ 
+ 


233.91 

26.68 

399.29 

199.05 

47.31 

65.40 


+1211. 36 
+    34.25 

—  71.95 

—  41.11 

—  16.66 

—  54.05 
+  671.95 
+  584.51 

—  53.  3:j 

—  100.00 


+  125.21 


a  Only  Oregon. 


h  Including  Delaware. 


The  above  table  treats  of  the  aggregate  of  all  kinds  of  ore  mined, 
and  indicates  that  the  producing  States  in  1880  numbered  twenty-three; 
in  1889,  twenty-six  States  and  two  Territories,  and  in  1890,  twenty-three 
States  and  two  Territories.  The  total  output  of  iron  ore  in  ten  years 
increased  over  125  per  cent,  and  the  production  of  1890  was  over  10  per 
cent  greater  than  that  of  1889. 

Pennsylvania  was  the  largest  contributor  to  the  iron-ore  supply  of 
1880,  with  27.41  per  cent  of  the  total.  In  ten  years  its  output  has  de- 
creased over  half  a  million  tons,  a  decline  of  30  per  cent,  and  the  State 
in  1889  and  1890  ranks  third  in  importance,  following  Michigan  and 
Alabama.  As  above  stated,  Peimsylvania  local  ores  have  been  largely 
displaced  by  foreign  ores,  or  by  those  from  the  Lake  Superior  region. 
Although  a  smaller  producer  of  ironpres,  Pennsylvania  has  been  a  grow- 
ing consumer,  and  now  requires  a  supply  of  iron  ores  which  is  equiva- 
lent to  nearly  54  per  cent  of  what  the  country  produced  in  1890. 

Michigan,  which  held  second  rank  in  1880,  producing  23.04  per  cent 
of  the  total,  more  than'quadrupled  its  output  in  a  decade,  rising  to  first 
place  and  contributing  in  1889  40.34  per  cent,  and  in  1890  44.54  per 
cent  of  the  total  of  the  country.  An  increase  of  five  and  a  half  mil- 
lion tons  in  ten  years  is  remarkable,  but  an  augmented  output  exceed- 
ing one  and  a  quarter  million  tons  in  one  year  is  even  more  unusual,  as 
shown  by  the  production  of  Michigan  for  1890  exceeding  that  for  1889 
by  almost  22  per  cent.  The  number,  the  character,  and  the  extent  of 
the  iron-ore  deposits  of  the  State,  the  improved  mining  appliances,  and 
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the  excellent  transportation  facilitievS  established,  give  promise  that 
Michigan  will  continue  to  lead  other  States  as  a  producer  of  iron  ores. 

New  York,  which  held  third  place  in  1880,  augmented  its  output  so 
as  to  show  an  increase  of  11.22  per  cent  in  ten  years,  but  the  greater 
advance  in  other  States  forced  New  York  to  occupy  fourth  rank  in  1889 
and  1890.  This  State  should  be  able  to  maintain  its  present  position 
with  the  large  deposits  of  good  magnetite  available  and  the  possibili- 
ties of  augmented  output  from  these  by  ore  which  is  beneficiated  by 
magnetic  separators.  There  was  a  decline  in  the  amount  of  brown 
hematite  produced  in  New  York  in  1890  and  1889  £is  compared  with  1880. 

New  Jersey,  for  similar  reasons,  should  in  the  future  show  an  im- 
provement, for  although  standing  fourth  in  importance  in  1880,  and 
producing  nearly  one-tenth  of  the  iron  ore  in  that  year,  it  fell  to  ninth 
place  in  1889,  recovering  eighth  position  in  1890,  and  producing  but  3 
I)er  cent  of  the  country's  total,  showing  a  decline  of  production  in  a 
decade  of  20.68  per  cent.  Some  of  the  influences  w!iich  affected  the 
iron-ore  outinit  of  Pennsylvania  were  active  in  New  Jersey. 

Ohio,  even  more  than  New  Jersey,  shows  unfavorably  in  a  compari- 
son between  the  outputs  for  1880, 1889,  and  1890  occupying  fifth  place 
and  producing  nearly  7  per  cent  of  the  total  in  1880,  the  State  ranked 
eleventh  in  1889  and  twelfth  in  1890,  with  an  output  of  but  1  per  cent 
of  the  country's  total  in  the  latter  year,  the  decline  in  a  decade  being 
65.4  per  cent,  owing  to  the  displacement  of  local  caibouate  iron  ores  by 
richer  ores  from  the  Lake  Superior  region.  Ohio,  however,  ranks 
second  only  to  Pennsylvania  as  a  consumer  of  iron  ores. 

Missouri  is  another  instance  of  decreased  production,  more  noted  than 
New  Jersey,  but  less  than  Ohio,  except  in  the  years  1889  and  1890. 
Tliis  State,  whose  output  of  iron  ore  in  1880  was  nearly  5  per  cent  of 
the  country's  totiil,  giving  it  sixth  rank,  contributed  less  than  2  per 
cent  in  1889  and  IJ  per  cent  in  1890  of  the  totals  in  those  years.  The 
decline  in  ten  years  wa«  47.31  per  cent,  due  to  a  contraction  of  the  iron- 
smelting  industry  of  the  State  and  the  practical  exhaustion  of  one  im- 
portant iron-ore  mine. 

Virginia,  which  stood  next  to  Missouri  in  1880,  and  contributed  2.29 
per  cent  of  the  total  iron  ore  for  the  country  in  that  year,  has  maintained 
the  same  relative  rank  (viz,  seventh),  although  the  production  of  1880 
was  more  than  trebled  in  both  1889  aud  1890,  the  proportions  of  the 
total  iron-ore  output  which  the  State  contributed  in  these  years  being 
3.43  yev  cent  and  3.39  per  cent,  respectively.  The  State  did  not  quite 
keep  pace  with  the  entire  country  in  the  proportionate  increased  pro- 
duction of  1890  over  1889.  The  construction  of  numerous  blast  furnaces 
in  Virginia  offers  indications  for  continued  activity  in  its  iron-ore  mines. 

Alabama  shows  more  remarkable  growth  than  Virginia,  its  output  of 
1880,  which  was  2.4  per  cent  of  the  country's  production  in  that  year, 
being  increased  nine  and  ten  fold,  respectively,  in  1889  and  1890,  when 
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the  percentages  of  the  total  output  represented  by  Alabama's  contribu- 
tion were  10.82  and  11.83  per  cent.  The  rapid  increase  in  the  iron-pro- 
ducing industries  of  the  State  have  encouraged  an  unusual  development 
of  iron-ore  deposits;  and  Alabama,  which  was  a  comparatively  unim- 
I)ortant  producer  of  iron  ore  (ranking  eiglith  in  1880),  has  risen  to  sec- 
ond place  in  1889,  maintaining  this  position  with  increased  output  in 
1890. 

Maryland  shows  a  material  decline  in  ten  years,  for,  like  Ohio,  the 
abandonment  of  its  local  carbonate  deposits  has  reduced  its  iron-ore 
output  from  1.78  to  0.22  per  cent  of  the  country's  total,  driven  it  froin 
ninth  to  sixteenth  rank,  and  indicated  a  reduction  of  71.95  per  cent  in 
production.  A  similar  result  is  noticed  in  West  Virginia,  with  a  decline 
of  54  i)er  cent  in  ten  years.  These  two  States,  however,  are  important 
consumers  of  iron  ore. 

Tennessee,  Georgia,  and  Kentucky,  which  held  tenth,  eleventh,  and 
twelfth  places  in  1880,  showed  an  increased  production  in  1890,  fivefold, 
threefold,  and  one-third,  respectively,  giving  the  States  named  ninth, 
tenth,  and  fifteenth  ranks. 

On  the  other  hand,  Massachusetts,  Connecticut,  and  Maine,  which  in 
1880  combined  supplied  1.3  per  cent  of  the  total  for  the  country,  each 
show  a  decided  decline;  and  their  combined  output  was  but  0.61  per 
cent  of  the  nation's  production  of  iron  ore  in  1889,  and  0.39  per  cent  in 
1890. 

The  development  of  a  large  deposit  of  magnetite  in  North  Carolina 
has  caused  an  advance  in  that  State,  but  it  has  not  reached  the  impor- 
tant position  it  should  command. 

Texas  has  commenced  the  development  of  its  bog  ores,  but  it  is  not 
probable  that  it  will  reach  a  production  equivalent  to  1  per  cent  of  the 
country's  total  for  several  years. 

The  most  marked  advances  in  the  past  decade  appear  in  the  States  of 
Wisconsin,  Minnesota,  Colorado,  and  those  States  west  of  the  Kooky 
Mountains. 

Wisconsin,  which  ranked  fifteenth  in  1880,  mining  ores  principally 
for  local  charcoal  blast  furnaces,  increased  its  output  in  1890  twenty- 
five  fold,  to  nearly  1,000,000  tons,  taking  fifth  rank  as  a  producer. 
Only  three  States,  Pennsylvania,  Michigan,  and  New  York,  produced 
more  iron  ore  in  1880  than  Wisconsin  did  in  1890,  This  advance  is 
chiefly  due  to  the  development,  within  six  years,  of  the  Gogebic  iron 
range  in  Michigan  and  Wisconsin. 

Minnesota,  which  did  not  appear  in  the  record  of  1880  as  a  producer 
of  iron  ore,  followed  Wisconsin  closely  in  1890  in  sixth  rank,  with  a 
production  only  excelled  by  three  States  a  decade  ago.  The  exploita- 
tion of  the  Vermilion  iron  range  in  Minnesota,  contemporaneously  with 
that  of  the  Gogebic  range,  has  brought  this  St^ite  into  prominence  as 
an  iron-ore  producer,  a  position  which  it  will  probably  maintain  in  the 
future. 
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Colorado,  which  was  not  reported  among  the  producers  of  iron  ore  in 
1880|  ranks  thirteenth  in  1890,  with  an  output  which  was  supplied  to 
blast  furnaces  and  silver  smelters.  This  State  would  have  ranked  as  a 
large  producer  ten  years  ago  with  the  amount  of  iron  ore  which  is  cred- 
ited to  it  in  1890,  and  the  local  developments  will  probably  keep  it  as  a 
contributor  of  a  greater  percentage  than  in  1890  (0.71)  of  the  total 
output. 

Oregon,  the  only  far  Western  State  which  furnished  iron  ores  in  1880, 
has  been  joined  since  by  Washington,  Utah,  Kew  Mexico,  Montana,  and 
Idaho.  The  combined  outputs  of  these  States  and  Territories  in  1890 
represented  one-half  of  1  per  cent  of  the  total  production  of  the 
country.  The  amount  was  somewhat  greater  in  1889,  for  Idaho  and 
Washington  were  producers  in  that  year,  but  were  not  so  reported  in 
1890. 

Froduoiion  of  red  heauUite  ores,  hy  States,  in  1890, 1889,  and  1880,  with  percentagee  of  in- 
crease or  decrease. 


Btatfls. 


Mlcliigan 

Alabama 

Minnesota.... 

Wiaoonain 

Tennessee 

New  York.... 

Kiaaoari 

PennajlTaniA. 

Geor^a 

Virgtnia 

Colorado 


If  ew  Jei 
Mraitana,  Oregon, 


vner  .. 
UL  Orel 


Utah 


New  Mexico,  and 


Total 


1880. 


Bank. 


1 
2 
3 

i 

5 

6 

7 

6 

9 

10 

11 

12 

IS 


Production. 


TiVM  tons. 

6,426,077 

1, 538, 2Sn 

891,010 

784,257 

278, 076 

106,035 

150,440 

143,745 

69,271 

16,212 

14,698 

6,000 

3,632 


10,627,650 


Percent- 
age of 
total. 


61.04 
14.61 
8.47 
7.45 
2.64 
1.86 
L51 
1.37 
0.66 
0.15 
0.14 
0.06 

0.04 


100.00 


1888. 


Rank. 


1 
2 

3 

4 

5 

7 

6 

8 

10 

11 

12 


Production. 


Long  tont. 

6, 272, 015 

1, 190, 985 

8&1.508 

735, 429 

299,102 

224,438 

265,318 

162, 957 

12,963 

8,746 

4,821 


14,106 


8,056,288 


Percent- 
age of 
total. 


58.22 
13.15 
9.55 
8.12 
3.30 
2.48 
2.93 
1.80 
0.14 
0.10 
0.05 


0.16 


100.00 


Micbigaa 

Alabama 

Minneaota.... 
Wiaoonain  .... 
Teaneaaee.... 
New  York... 

Miaaonri 

Pennajlvania 


VIrsfnia. 

Golorado 

Kew  Jersey 

Montana,  Oregon,  New 

Mexico,  and  Utah 

Weai  Virginia...... 

Mjuyland 

Tennont 


1880. 


Bank. 


1 
6 


8 
6 
4 
2 
8 
8 
7 


Total. 


10 

11 

12 


Production. 


Per- 
centage 
of  total. 


Long  tons. 

1,21^.470 

07,159 


85,000 

68,358 

160,899 

344.719 

267, 572 

42,148 

87,000 


6,250 
009 
500 


2,343,993 


54.00 
2.99 


1.55 
3.04 
7.17 
15.36 
11.93 
1.88 
L65 


Increaae  or 

decreaaein 

1890  over 

1888. 


Long  tons. 
+1,153,162 


0.28 
0.04 
0.02 


100.00 


+ 
+ 
+ 


+ 
+ 
+ 
+ 


347, 312 

27, 402 

48, 828 

21, 026 

28.403 

105. 878 

19, 212 

56, 308 

7,466 

8,877 

6,000 


—      10,474 


41, 471, 362 


Percent- 
age of  in- 
crease or 
decrease 
in  1890 
overl889. 


+ 
+ 

+ 


21.87 

29.16 

3.17 

6.64 

7.03 

—  12.86 

—  39.91 

—  11. 79 
-f  434. 38 
+  85.36 
-1-204.87 


—  74.25 


-t-  16.25 


Increaae  or 

decrease  in 

1890  over 

1880. 


Long  tons. 
+5, 212, 598 
-f  1, 471, 138 


+ 

+ 
+ 


+ 
+ 


891,  910 

749, 257 

209, 718 

35.136 

185, 279 

123,827 

27, 123 

20,7«8 

14,698 

6,000 

8,632 

6,250 

009 

500 


Percent- 
age of  in- 
creaae or 
decrease 
in  1890 
over  1880. 


+    429.56 
-f  2, 190. 53 


+2,140.73 


+ 

+ 


306. 79 
21.84 
53.75 
46.28 
64.35 
56.18 


+8,283.657 


—  100.00 
-    100.00 

—  100.00 


+    808.15 
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The  table  above  illustrates  the  rank  and  comparative  development  oi 
the  various  States  in  the  production  of  red  hematite  ores,  the  class 
which  in  ten  years  has  advanced  most  rapidly.  The  table  shows  that 
the  increase  has  been  chiefly  in  the  rich  red  hematite  of  Michigan,  Wis- 
consin, and  Minnesota,  and  in  the  easily  mined  fossil  ores  of  Alabama 
and  Tennessee.  New  York  and  Georgia  also  show  an  advance,  while 
Missouri  and  Pennsylvania  exhibit  a  decline,  due  in  the  former  State 
to  depletion  of  available  or  easily  wrought  deposits,  and  in  the  latter 
to  expensive  mining  of  lean  ores.  The  dex>osits  of  Maryland,  West 
Virginia,  and  Vermont  were  not  wrought  in  1890. 

Michigan,  Wisconsin,  Minnesota,  and  Alabama  supplied  over  90  per 
cent  of  all  the  red  hematites  mined  in  the  country  in  1890,  whereas  in 
1880  the  same  territory  contributed  less  than  60  per  cent  of  the  total 
of  this  class  of  ore.  On  the  other  hand,  Pennsylvania  and  Missouri, 
which  combined  produced  over  27  x>er  cent  of  all  of  the  red  hematites 
in  1880,  have  in  ten  years  declined  in  quantity  more  than  one-half,  and 
in  1890  these  two  States  supplied  less  than  3  per  cent  of  the  red  hem- 
atite mined  in  the  United  States. 

Production  of  brown  hematite  ore,  by  States,  in  1890, 1889,  and  1880,  with  percentages  of  in* 

crease  or  decrease. 


States. 


Vlrglnl* 

PenDsylvaiila 

Michigan 

Alabama , 

TenneMeo 

Georgia , 

WLs^nsin 

Colorado .., 

Montana,  Oregon,  Kew  Mexico,  and 

utah......7!:.., 

Massachneetts 

Kew  York 

Connecticnt 

Maryland 

Miiittouri , 

Texas 

Kentncky 

We«t  Virginia 

Maine 

Delaware 

Idaho 

Waahington , 


Total 


1890. 


Rank. 


1 
2 
3 

i 
5 
6 
7 
8 

e 

10 

11 

12 
18 
14 
15 
16 
17 
18 


Prodaotion. 


Long  ton», 
522,908 
415, 779 
402,274 

350. 618 

187. 619 
174,817 
164,708 

99,577 

48,000 
32,934 
80,968 
26,058 
23,843 
22,250 
22.000 
15,685 
9,000 
2,500 


2,550,938 


Percent- 
age ot 
total. 


20.48 

16.24 

15.71 

14.04 

7.33 

0.83 

6.43 

8.88 

L88 
1.29 
1.21 
1.02 
0.01 
0.87 
0.86 
0.61 
0.35 
0.10 


100.00 


1889. 


Rank. 


2 

1 
4 
8 
6 
6 
7 
8 

10 
9 
11 
12 
14 
21 
16 
13 
17 
16 
19 
20 
18 


Prodnotion. 


Long  long. 
483.208 
406:555 
332,257 
379, 334 
174, 192 
235,057 
101,070 
100,421 

87,763 

46,242 

80,374 

29,600 

16,160 

400 

13,000 

25,in2 

4,000 

12,319 

1,901 

1,104 

1,928 

2,523.087 


Percent- 

age  of 

total. 


19.15 

19.68 

13.17 

15.03 

6.90 

9.32 

4.04 

3.98^ 

1.50 
1.&3 
1.20 
1.18 
0.64 
0.02 
0.61 
1.00 
0.10 
0.49 
0.08 
0.04 
0.06 

100.00 
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iVodvofum  of  }>row%  \tmaiiU  ore,  by  States,  in  1890, 1839,  and  1880,  eto.— CoaUnncd. 


States. 


VirginiA 

PeoDsylyania 

>I!ehi)raii 

Alabama 

Teauwiaee 

Georgia ^ 

Wisconsin 

Colorado 

Montana,  Oregon.  New 

Mexico,  and  Utah 

Manaachasetts 

XewYork 

Connectiont 

Maryland 

Missouri 

Texas 

KeDtncky 

West  Virginia 

Maine , 

Kew  Jersey , 

Delaware 

Idaho 

Washington , 

North  (Surolina , 

Tndiana 


1880. 


Bank. 


4 

1 
2 
5 

10 
8 

18 


Production. 


Total 


13 

7 

8 

0 

6 

21 

15 

11 

17 

14 

121 

16 


10 
20 


Long  tons. 

116, 246 

1,009,560 

294,651 

98,836 

24,014 

89,473 

2,000 


Per- 
centage 

of 
total. 


Increase  or 
decrease 
in  1890 
over  1889. 


6.01 
52.62 
15.35 
6.15 
1.80 
2.06 
0.10 


«6,225 

65.926 

138,275 

31,267 

67,821 

100 

3,214 

16,768 

2,900 

6,857 

13,846 

2,434 


461 
468 


1,018,622 


0.32 
2.92 
7.21 
1.63 
3.01 
0.01 
0.17 
0.82 
0.16 
0.28 
0.72 
0.13 


0.02 
0.02 


100.00 


Long  tons. 

+39,700 
—80,776 
+70,017 
—19,816 
+13,427 
—60,240 
+62,738 
—      844 


Percent- 
age of  in- 
crease or 
decrease 
in  1890 
over  1889. 


+10, 237 
—13, 308 
+      504 

—  3, 632 
+  7,183 
+21,850 
+  9,000 
-9,527 
+  5,000  + 

—  9, 819 


+ 


+ 
+5. 

+ 


1,901 
1,104 
1,928 


+36,851 


8.22 
16.27 
21.07 

5.22 

7.71 
25.63 
61.53 

0.84 

27.11 
28.78 
1.96 
12.23 
44.45 

402. 50 
69.23 
37.79 

125.00 
79.71 


.    100.00 

—  100.00 

—  100.00 


Increase  or 

decrease 

in  181K) 

over  1880. 


Pcreent- 

a«?e  of  in- 
cioaso  or 

decrease 

in  1800 
over  1889. 


Long  tons, 

+407,662+  353.73 

—593, 771  —  58.  82 

+107, 723  +  36.  57 

+260,082+  263.75 

+162. 705  +  653. 07 

+135,344!+  342.88 

+162,708+  8,135.40 
+  99,  577 


+  41,775 

—  22, 992 
—107, 307 

—  5,209 

—  34, 478 


■f 


671. 
41. 


08 
11 


+ 

+ 


22, 1,'JO 

18,  780 

83 

6,100 

2,857 

13, 816 

2,434 


-  77.60 

-  16.66 

-  59.80 
+  22,150.00 


461 
458 


+ 


584.51 
0.53 
210.34 
63.31 
100.00 
100.00 


—  100.00 

—  100.00 


1.46:      +641.310+        83.43 


a  Oregon  only. 

The  table  above  exhibits  the  rank  of  various  States  as  producers  of 
brown  hematite  ores,  showing  a  material  decline  in  the  amount  pro- 
duced in  Pennsylvania  and  in  all  of  the  Eastern  States,  and  a  marked 
advance  in  Virginia,  Alabama,  and  in  all  of  the  Southern  States  except 
Kentucky,  also  an  increase  in  quantity  in  Michigan  and  Wisconsin,  where 
some  hydrated  ores  occur  with  red  hematites,  and  where  large  deposits 
of  limonites  have  lately  been  exploited.  Brown  hematites  will  not  permit 
of  such  long  hauls  as  most  red  hematites  and  magnetites,  and  hence 
depend  more  on  local  consumption. 

The  table  which  follows  indicates  an  advance  in  the  production  of 
magnetite  of  but  20  per  cent  in  ten  years.  Pennsylvania,  however,  in- 
creased its  output  over  70  per  cent  in  1889,  and  63  per  cent  in  1890  over 
the  returns  for  1880,  chiefly  on  account  of  the  development  of  the 
Cornwall  Ore  Hills.  Ifew  York  shows  a  gradual  increase,  the  output 
of  1890  exceeding  that  of  1880  by  14,18  per  cent.  The  quantitative  de- 
cline in  New  Jersey  is  offset  by  a  nearly  similar  increase  in  Micliigan. 
Ajs  in  other  tables  the  ranks  of  the  various  States  in  1880, 1889,  and 
1890  are  shown. 
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FroducUon  of  magnetite  ly  States  in  X890, 1889,  and  1880,  with  peroentcgei  ofincreaee  or 

deoreaae. 


StatM. 


New  York 

Pennsylvania 

New  Jersey 

Michigan 

Honfama,  Oregon,  New  Mexico,  and 

Utah 

North  Carolina 

Virginia 

Colorado • 

Maryland • 


Total 


1890. 


Bank. 


1 
2 
8 

4 

6 

6 
7 


Prod  notion. 


Long  tons. 

945, 071 
765, 318 
489,808 
313,305 

80,000 

22,873 

4,463 


2,570,838 


Percent- 
age of 
totaL 


30.76 
29.77 
19.05 
12.19 

1.17 
0.89 
0.17 


100.00 


1889. 


Bank. 


1 
2 
8 

4 

6 

6 
7 
8 


Production. 


Long  ton*. 
027, 2G9 
860,916 
415, 510 
250,097 

81,504 

10,125 

6,200 

8,894 


2,506,415 


Percent- 
age of 
totaL 


37.00 
34.35 
16.58 
10.01 

1.26 
0.40 
0.25 
0.15 


100.00 


BUtot. 


New  York 

Pennsylvania • 

New  Jersey 

Michigan • 

Montana,  Oregon,  New 

Mexico,  and  U  tah 

North  Carolina 

Virginia 

Colorado 

Maryland #.... 


Total. 


1880. 


Bank. 


1 
3 
2 
4 


6 
5 


Production. 


Long  ton*. 
827,725 
498, 146 
662, 370 
132, 785 


2,501 
10,545 


195 


2,134,276 


Per- 
centage 
of  total. 


38.78 

23.34 

31.04 

6.22 


0.12 
0.49 


0.01 


100. 00 


Increase  or 

decrease  in 

1890  over 

1880. 


Long  ton*. 
+  17,802 

—  95, 598 
+  74, 298 
+  62,308 

—  1,504 
+  12,748 

—  1,737 

—  3,894 


-h  64,423 


Percent- 
age of  in- 
crease or 
decrease 
in  1890 
over  1889. 


+    1.02 

—  11. 10 
+  17.88 
+  24.82 

—  4.77 
■f  125. 91 

—  28.02 
—100.00 


-f    2.57 


Increase  or 

decrease  in 

1890  over 

1880. 


Percentage 
of  increaae 
or  decrease 

in  1890 
over  1880. 


Longtmu. 
+  117,346 
+  267,172 

—  172.571 
+  180,520 

-f  30,000 
+  20,372 

—  6,082 


195 


+  436,562 


•f  14.18 
-)>  53.63 
—  26.05 
+  135.06 


+  814.56 
—  57.68 


—  100.00 


-t    20.45 


The  following  table  shows  the  disfavor  which  has  been  exhibited  to 
the  use  of  carbonate  ores,  the  only  increase  being  in  New  York,  where 
a  large  deposit,  opened  since  1880,  has  contributed  to  the  supply,  aad 
in  Kentucky,  where  a  local  demand  has  encouraged  exploitations. 
Ohio  shows  a  decided  decline,  greater  in  quantity,  but  proportionately 
less,  than  is  exhibited  by  Pennsylvania  and  Mainland. 

Produetian  of  carbonate  ore  by  States  in  1890, 1889,  and  1880,  with  percentttgea  of  increase 

or  decrease^ 


States. 


Ohio 

New  York.... 

Kentucky  ..... 

Pennsylvania.. 
West  Vireinia 
Marylano...... 

Alabama 

Ttotal.... 


1890. 


Kank. 


1 
2 
8 
4 
5 
6 


Production. 


Long  Um$. 
169, 088 
81, 319 
62,000 
86,780 
16, 116 
12,314 


877.617 


Percent- 
age of 
total. 


100.00 


1889. 


Rank. 


44.78 

1 

21.53 

2 

10.42 

3 

0.74 

4 

4.27 

6 

8.20 

5 

Production. 


Long  ton*. 
S^.294 
65,456 
52,275 
39,806 
0,101 
11,310 


432,251 


Percent- 
age of 
total. 


58.83 

15.14 

12.09 

9.21 

2.11 

2.62 


100.00 
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ProdueHau  of  carbonate  ore  hy  States  in  1890 ,  1889,  and  1880,  etc. — Continued. 


BtatM. 

1880. 

Increase  or 

decrease  in 

1890  over 

1889. 

Percent- 
age of  in- 
crease or 
decrease 
in  1890 
over  1889. 

Increase  or 

decrease  in 

1890  over 

1880. 

Percent- 
age of  in< 
crease  or 
decrease 
in  1890 
over  1880. 

Bank. 

Prodnction. 

Per- 

oentage 

of 

total. 

Ohio 

1 

Long  tons, 
488,753 

59.35 

Long  tons, 
-85,206 
+15,863 
+  9,725 
—  3,028 
+  7,0J5 
+      995 

—33.51 
+24.23 
+18.60. 
—  7.60 
+77. 08 
+  8.79 

Long  tons, 
-319,665 
+  81, 319 
+  19,904 
-139,447 

—  29,391 

—  53, 429 

—  5,145 

-65.40 

KewYork 

Kentucky 

5 
2 
4 
3 
6 

42,096 

176,227 

45,507 

65,743 

5,145 

5.11 
21.40 
5.53 
7.98 
0.63 

+  47.28 

—  79. 13 

—  W.59 
-81.27 
—100.00 

Penns  vl  vtinia 

"Went  Virsinia 

Maryland 

Total 

823,471 

100.00 

—54,634 

• 

—12.64 

—445,854 

-54.14 

As  carbonates  must  be  roasted  before  being  charged  into  the  blast  fur- 
nace, and  as  their  occurrence  is  generally  in  thin  but  continuous  seams,  or 
in  scattered  pockets,  the  large  territory  which  must  be  uncovered  to  se- 
cure a  comparatively  small  tonnage  makes  the  cost  of  the  ore  per  unit 
of  iron  excessive,  and  where  richer  ores  are  available  they  displace  the 
carbonates. 

IMPORTATIONS  OF  IBON  ORES. 

The  table  below  gives  the  quantities  of  iron  ore  in  long  tons  imx>orted 
into  the  United  States,  the  value  of  such  importations  during  the  years 

1889  and  1890,  also  the  countries  from  which  the  ore  was  forwarded. 
The  point  of  shipment  reported  is  not  necessarily  in  the  country  where 
the  ore  was  mined,  but  an  examination  of  the  table  gives  no  reason  to 
credit  any  of  the  ore  elsewhere  than  to  the  countries  named  in  the  table. 
The  unusual  values  given  to  some  of  the  smaller  importations  are  owing 
to  the  ore  having  some  especially  valuable  constituent  in  addition  to 
the  iron.  The  amount  of  iron  ore  imported  in  1890  was  considerably 
in  excess  of  that  of  1889,  and  the  quantity  brought  into  the  country  in 

1890  was  greater  than  in  any  previous  year.  Spain  and  Cuba  supplied 
the  bulk  of  the  foreign  ore  in  each  year. 

Imports  of  iron  ore  in  1889  and  1890  hy  eowntries. 


Countries. 


Spain 

Cuba 

French  Africa ^. 

Italy 

England 

Greece 

Newfoundland  and  Labrador 

BritisL  Columbia 

Portugal 

France 

Quebec,  Ontario,  Manitoba,  and  North- 
west Territory 

Tnrtey  in  Asia 

G«rmanT 

Brasil 

littioo 


Total 


1889. 


Quantity. 


Long  U»i9. 

298,568 

243, 255 

07,583 

87,410 

51,496 

23, 1)55 

14, 450 

13,  G70 

6,659 

6,565 

4,091 

2.870 

1 


853,573 


Value. 


1621,461 

535,  524 

L80,697 

228, 1G4 

111,638 

32,  880 

43,100 

27,8C0 

15. 151 

17, 911 

10,697 

27,265 

24 


1,852,392 


189a 


Quantity. 


Long  torn. 

512, 933 

351,814 

96, 428 

134.  399 

51,857 

48,807 

0,320 


16,526 
2,404 

22, 211 
8.078 


62 

1 

1,246.830 


Value. 


$1, 099,  OSl 
778, 895 
188, 360 
393, 280 
155,275 
87,397 
18,960 


86,941 
6,647 

67,667 
82,346 


800 
2,854,118 


\ 
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The  fipfiires  in  tlie  foregoing  table  indicate  that  none  of  the  States 
except  Michigan,  Alabama,  Pennsylvania  and  Few  York  contributed 
as  much  iron  ore  in  1890  as  was  imported,  and  this  amount  was  only 
slightly  less  than  the  production  of  the  latter  State;  that  Spain  sup- 
plied more  ore  to  this  country  than  the  State  of  New  Jersey,  and  some- 
what less  than  Virginia;  that  Cuba's  contiibution  was  in  excess  of  that 
of  Georgia,  occupying  a  middle  position  between  the  outputs  of  Georgia 
and  Tennessee;  that  from  Italy  inore  ore  was  brought  to  this  country 
than  was  furnished  by  Colorado;  that  Africa  was  credited  with  four- 
fifths  of  Colorado's  output,  and  three  times  that  of  Massachusetts.  The 
exportatious  of  iron  ore  from  England  to  this  country  equaled  the  out- 
puts of  Connecticut  and  West  Virginia  combined,  while  that  of  Greece 
exceeded  the  total  of  North  Carolina  and  Texas. 

The  following  table  is  a  companion  to  that  above,  the  quantities  and 
values  being  divided  in  accordance  with  the  ports  of  the  United  States 
at  which  the  foreign  iron  ores  were  received. 


Imports  of  iron  ore  hy  ports  of  entry  in  1889  and  1890, 


Ports. 


Philadelphia,  Pen  nsvlvaDia... 

Baltimorts  Mary  land 

New  York,  Now  York 

Puget  Soimd,  Waahington 

Perth  Aiiibuy,  New  Jeriioy(a). 

Oswego,  New  York 

Cuyalipga,  Ohio 

Vefinoiit  district 

Peiisncola,  Floriila , 

liiiftalo  Creek,  New  York 

San  Fmnciscu,  Califoniia    — 

IBoAton,  Mii88acliuBett4i 

Detroit,  M  ichigau 

Chicago,  Illinoi.s 

Pittsburg.  Pennsylvania , 

St.  lyou is,  M issouVi 

Sau  Diego,  California 


Total 


1889. 


Quantity. 


Long  tons. 

625, 124 

273. 050 

25,  824 

13,  670 

11,5:>8 

2,309 

1,  224 

462 

i;{5 

78 

Gl 

50 

18 

6 

4 

1 


Value. 


$1, 192. 141 

.     619, 736 

72,297 

27,860 

26,  075 

6,353 

3,403 

707 

G()8 

108 

2,525 

28;{ 

3(5 
58 
88 
24 


853,573 


1, 852. 892 


1890. 


Quantity. 


Long  tons, 

es:\,  665 

481,  250 

38,717 


25,  524 

12, 617 

4.675 

239 


82 
60 


Value. 


$1,641,654 

1,015,093 

101.908 


50.984 

2.'^  446 

16, 460 

258 


185 
5,110 


20 


1,246.830       2.834,118 


a  This  port  may  also  be  classed  andor  the  head  of  |K)rts  of  New  York  Uarbor. 

The  above  table  shows  that  one-half  as  mnch  foreign  iron  ore  was 
received  at  Philadelphia  in  1890  as  the  State  of  Pennsylvania  produced, 
and  the  imported  ore  received  at  Baltimore  was  nearly  80  i)er  cent  of 
the  combined  outputs  of  the  mines  of  Maryland,  West  Virginia,  and 
Virginia  in  the  same  year. 

As  a  i^rther  illustration,  a  table  is  given  showing  a  summary  of  the 
ports  of  entry  by  groups. 
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SeceipU  of  foreign  iron  ore,  hy  groups  of  porta. 


Ports. 


Atlantic 

Lake 

Pacific 

MisceUiineoa« 

Total... 


1889. 

1890.                  1 

Quantity. 

Value. 

Quantity. 

Value. 

Long  tons. 

835.741 

3,634 

13,731 

467 

$1,811,140 

10,048 

30,385 

819 

Long  tong. 

1,241,773 

4,757 

61 

239 

$2, 833, 085 

15,645 

5,130 

258 

853, 573 

1,852,392 

1,246,830 

2,854,118 

The  above  table  emphasizes  the  fact  that  the  amount  of  foreign  iron 
ore  received  at  Atlantic  ports  was  very  close  to  the  output  of  domestic 
iron  ores  in  New  York  State,  and  nearly  90  per  cent  of  the  quantity 
produced  in  all  of  the  Atlantic  States,  excepting  New  York  and  Penn- 
sylvania. 

In  "  Mineral  Resources  of  the  United  States,  1886,"  pp.  99  and  100, 
there  appears  a  statement  showing  the  quantities  of  pig  iron  pro- 
duced in  various  prominent  countries,  in  connection  with  the  amounts 
of  foreign  iron  ores  consumed  in  these  countries,  to  illustrate  the  ap- 
parent average  consumption  of  foreign  iron  ores  used  per  ton  of  pig 
iron  made.  This  statement,  as  far  as  it  relates  to  the  United  States, 
is  here  rex>eated  and  brought  down  to  date. 

Relation  between  the  foreign  iron  ore  imported  into,  and  the  pig  iron  made  in,  the  United 

State; 


Tears. 


1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 .• 

1887 

1888 

1880 

1890 

Total 

Ayeroge  for  twelve  years 


Pig  iron 
made. 


Long  ton». 
2, 741, 853 
3, 835, 191 
4, 144,  254 
4, 623, 323 
4, 5D5.  510 
4,097,8(» 
4, 004,  526 
5, 683, 329 
6,417,418 
6, 489,  738 
7, 603, 642 
9, 202, 703 


63, 439, 355 
5, 286,  613 


Iron  ore  im- 
ported. 


Long  torn. 

284, 141 

493, 408 

782,  8K7 

580, 655 

490, 875 

487, 820 

390, 786 

1, 039, 433 

1. 194, 301 

587,470 

853, 573 

1, 246,  8130 


8,441,179 
703, 432 


Average 
amount  of 
ore  import- 
ed per  ton 
of  iron  nro- 
ducea. 


.104 
.129 
.189 
.128 
.107 
.109 
.086 
.183 
.183 
.091 
.112 
.136 


.133 


COIfCKIfTBATIOX  OF  IRON  ORES. 

Since  the  contribution  upon  the  subject  of  iron  ores  wa«  prepared 
for  the  1887  volume  of  Mineral  Resources,  a  lively  interest  has  been 
exhibited  in  the  concentration  of  magnetic  iron  ores  by  means  of  mag- 
netic separators.  That  the  process  is  not  novel  is  evident  from  the 
numerous  patents  (some  of  them  half  a  century  old)  which  have  been 
issued  for  magnetic  separators  and  from  the  record  of  operations  with 
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these  appliances.  The  revival  of  interest  in  the  concentration  of  le«n 
magnetic  iron  ores  is  fortnnately  at  a  time  when  improvement's  in 
machinery  for  reducing  in  size  and  handling  large  quantities  of  material 
are  supplemented  by  advanced  knowledge  of  electro-magnetic  ap- 
pliances. The  extent  to  which  the  process  can  be  applied  commercially 
to  many  ores  can  be  decided  only  after  a  thorough  investigation  em- 
bracing the  chemical  and  physical  characteristics  of  the  ore,  the  quan- 
tity accessible,  the  facilities  for  obtaining  it,  and  the  available  market 
for  the  concentrated  ore. 

This  method  of  beneficiatiiig  iron  ores  is  confined  to  magnetite  and 
such  ores  as  can  be  made  sufficiently  magnetic  to  permit  of  tlieir  con- 
centration by  the  appliances  mentioned.  No  effort  on  a  commercial 
scale  has  been  made  to  treat  any  but  ores  which  are  naturally  strongly 
magnetic,  and  most  of  the  work  done  has  been  in  enricliing  lean  mag- 
netite, although  some  ores  carrying  high  percentages  of  iron  have  been 
fed  to  magnetic  separators  for  the  purpose  of  reducing  the  amount  of 
phosphorus  and  sulphur.  The  jnedominance  of  magnetic  iron  ore  in 
Few  York  and  New  Jersey  and  the  existence  of  large  deposits  of  this 
class  of  ore  in  Pennsylvania  and  North  Carolina  have  naturally  at- 
tracted to  these  8t<ates  most  of  the  development  in  concentrating  plants. 

There  is  no  question  that  the  amounts  of  sulphur,  phosphorus,  silica, 
and  in  some  cases  titanium  existing  in  magnetites  can  be  consid- 
erably reduced  if  the  material  is  sized  and  passed  through  magnetic 
separators,  the  degree  of  perfection  reaehed  being  influenced  by  such 
reduction  in  size  as  will  actually  permit  the  mechanical  separation  of 
the  pure  magnetite  from  the  other  ingredients.  In  some  of  the  titan- 
iferous  iron  ores  this  element  is  so  combined  as  to  be  magnetic  also, 
and  similarly  the  sulphur  in  other  ores  is  in  such  combination  as  to 
make  it  partially  magnetic.  It  may  be  possible,  with  improved  ma- 
chinery and  greater  knowledge,  to  separate  various  materials  from  each 
other,  which  differ  but  slightly  in  magnetism,  but  present  practice  is 
confined  to  separating  magnetic  from  non-magnetic  material,  and  the 
results  achieved  depend  largely  upon  the  comminution  of  the  material, 
the  rapidity  with  which  it  is  fed  on  the  separator,  and  the  perfection  of 
the  machine. 

OOKPOSITION  OF  IRON  ORK  PROM  IRON  MOUNTAIN,  MISSOURI. 

Prof.  W.  B.  Potter,  of  the  Washington  University,  St.  Louis,  has  con- 
tributed a  complete  suite  of  analyses  of  ore  taken  from  the  Iron  Moun- 
tain mine,  Missouri,  during  the  year  1889.  These  determinations  aggre- 
gate a  total  of  338,  and  from  them  the  following  statements  of  maxima, 
minima,  and  averages  of  the  phosphorus,  iron,  and  silica  in  the  ore  have 
been  prepared  for  each  class  of  ore  described  in  the  list  by  Prof.  Potter 
as  having  been  mined  from  the  Iron  Mountain  deposit.  The  statements 
are  offered  as  of  special  interest  in  showing  the  variations  of  composi- 
tion of  ores  in  one  deposit. 
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CompoHHon  of  Won  ore  from  Iron  Mountain ,  MiasourU 


No.of 
sam- 
ples. 

Iron. 

Phosphoms. 

Silica. 

ICIndofare. 

Bange. 

Aver- 
age. 

Bange. 

Aver- 
age. 

Range. 

Aver- 
ago. 

Saifaoe: 

Percent. 

Psrct 

PareerU. 

Peret. 

Per  eent. 

P«rct. 

IitUDp  ...•...••..•.... 

3 
13 

67. 31  to  67. 76 
68.16     65.30 

07.51 
64.21 

0.026  too.  040 
0.013      0.044 

0.031 
0.033 

2.34 
4.21 

to   2.94 
5.70 

2.69 
5.16 

JijTIced 

Ifnmbur  1  biuL': 

From  Son  them  mine. . 

87 

62.78 

67.16 

65.69 

0.034 

0.209 

0.113 

2.82 

7.91 

4.41 

From  Shaft  No.  11  (ta. 

1          ken  from  damp) 

U 

58.98 

63.40 

61.46 

0.006 

0.064 

0.023 

5.72 

9.50 

7.47 

1       BoQthea«t  mine 

8 

64.26 

65.72 

64.90 

0.020 

0.083 

0.012 

4.14 

6.57 

5.09 

1       From  damp  .......... 

3 

65.14 

65.56 

65.31 

0.033 

0.068 

0.048 

4.96 

5.26 

5.13 

/  flalAct  ore..... ............ 

2 

20 
48 

67.16 
62.76 
50.17 

67.47 
64.82 
64.80 

67.31 
63.74 
6L01 

0.015 
0.010 
0.025 

0.020 
0.055 
0.208 

0.017 
0.018 
0.105 

2.58 
4.80 
4.22 

2.95 

7.12 

1U.54 

2.76 
5.96 
6.90 

'  icsnflciial  ore  fa) ............ 

Faraace  jigged  ore 

Special  noin  Little  Moan- 
tain: 

Taken  from  mine  (5)  . 

4 

63.39 

64.63 

63.81 

0.013 

0.018 

0.016 

4.83 

6.69 

5.45 

Taken  fh>ra  dnmp.... 

8 

63.68 

64.25 

64.02 

0.002 

0.009 

0.004 

5.96 

6.48 

6.20 

6<vft  lamp  ore: 

From  incline  Ko.  1 — 

8 

60.50 

62.71 

61.87 

0.072 

0.191 

0.124 

5.90 

9.45 

7.  CO 

Ftom incline  No. 2... 

7 

66.17 

65.91 

65.52 

0.(»2 

0.U4 

0.0R5 

1.99 

3.64 

2.61 

Taken  from  damp 

10 

64.06 

66.04 

64.98 

0.044 

0.125 

0.075 

2.82 

3.78 

2.90 

From  shaft  No.  1(e)  .. 

54 

64.31 

66.57 

65.46 

0.011 

0.047 

0.025 

2.66 

5.02 

3.69 

Sofljiggeilore: 

1        From  incline  No.  1— 

Taken  from  dump 

12 

60.88 

63.47 

61.92 

0.054 

0.003 

0.077 

4.98 

7.68 

6.86 

\        From  incline  No.  2  .  - . 

22 

62.23 

64.70 

63.31 

0.044 

0.148 

0.065 

3.76 

5.63 

4.78 

Taken  from  damp 

17 

60.67 

64.23 

62.71 

0.023 

0.104 

0.057 

4.06 

6.23 

5.08 

From  separator  Ko. 

5(A 

52 

55.32 

63.90 

61.37 

0.019 

0.005 

0.040 

4.27 

13.59 

6.62 

V  \t»f  •••■•«...«■■..  .. 

sOne  analysis  of  this  ore  showed  0.117  per  cent,  of  manganese  and  another  1.02  per  cent,  of  lime. 

b  This  ore  showed  from  0.261  per  cent,  to  0.320  per  cent,  of  manganese,  with  wa  average  of  0.282  per 
eent. 

e  Two  analyses  of  this  ore  show  lime  from  0.571  per  cent,  to  0.628  per  cent.,  with  an  average  of  0.599 
per  cent. ;  one  shows  snlpbnr  0.012  per  cent. ;  one  manganese  0.206  per  cent. ;  and  one  3.04  per  ceut.  of 
alumina. 

d  Three  samples  of  this  ore  show  lime  ranging  from  0.685  per  cent,  to  0.838  per  cent.,  with  an  aver- 
age  of  0.743  per  cent.;  two  samples  of  this  ore  show  alumina  ranging  from  3.03  per  cent,  to  3.11  per 
—it,  with  an  average  of  3.07  per  cent. ;  one  sample  showed  0.023  per  cent,  of  sulphur. 


GOLD    AND    SILVER. 

By  William  Kent. 

Early  in  the  year  1890  tlie  aniiiial  report  of  the  Director  of  the  Mint 
was  published  on  the  production  of  the  precious  metals  in  the  United 
States  during  the  calendar  year  1889,  in  which  he  gave,  according  to 
the  usual  custom  in  these  annual  reports,  his  estimates  of  the  produc- 
tion of  gold  and  silver  in  the  several  States  and  Territories.  These 
estimates  are  based  upon  the  figures  reported  to  the  Director  by  i)ri- 
vatc  refineries,  upon  deposits  of  refined  and  unrefined  metal  at  the  sev- 
eral mints  and  assfiy  offices,  upon  returns  from  the  custom-houses  of 
the  precious  metals  exported  and  imj)orted,  and  to  some  extent  ui)on 
the  estimates  made  by  mint  officers  and  agents  in  the  several  producing 
States  and  Territories. 

A  direct  investigation  of  the  product  of  the  gold  and  silver  mines  in 
1889  was  made  in  1890  for  the  Eleventh  Census  of  the  United  States 
by  Mr.  K.  P.  Eothwell,  special  agent  of  the  Census  Office,  in  charge  of 
the  statistics  of  gold  and  silver  mines,  with  whom  the  writer  was  asso- 
ciated as  principal  assistant.  The  work  was  begun  in  the  latter  part 
of  1889  by  obtaining  from  all  available  sources  a  directory  of  producing 
mines,  and  early  in  1890  the  collection  of  schedule  statistics  was  under- 
taken, both  by  the  use  of  the  mails  and  by  the  eftbrts  of  numerous  spe- 
cial agents  in  the  field,  several  of  whom  were  also  agents  of  the  mint. 

The  methods  of  collection  and  of  compilation  adopted  by  the  Census 
Office  are  given  in  detail  in  the  report  of  the  special  agent  and  need 
not  be  described  here,  but  it  is  sufficient  to  say  that  the  results  reached 
are  unquestionably  more  accurate,  as  might  have  been  expected  from  the 
facilities  availed  of,  than  the  figuresof  any  previous  census  or  mint  report. 
The  difference  between  the  mint  and  census  figures  is  but  trifling  in  the 
case  of  gold,  but  it  is  considerable  in  the  case  of  silver,  both  as  regards 
the  total  product  and  as  regards  the  distribution  among  the  States  and 
Territories.  Thus  the  total  product  of  silver  according  to  the  mint 
(United  States  coining  value)  was  $64,646,000  and  according  to  the  cen- 
sus $06,396,988.  The  product  of  Colorado  according  to  the  mint  was 
$20,086,868  and  according  to  the  census  $23,757,751,  a  difference  of 
over  $3,000,000.  For  the  reasons  above  given  the  figures  of  the  censiis 
are  adopted  here  for  the  production  of  gold  and  silver  in  1889.  For 
48 
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the  year  1890  the  Annual  Eeport  of  the  Director  of  the  Mint  on  the  Pro- 
duction of  the  Precious  Metals  in  the  United  States,  published  early  in 
1801,  is  taken  as  authoritative. 

The  following  table  shows  the  production  of  gold  and  silver  in  the 
years  1889  and  1890  by  States.  The  production  of  silver  is  given  both 
in  ounces  and  in  dollars,  United  States  coining  value  $1.2929  per  ounce. 

Production  of  gold  and  silver  in  the  United  States  in  1889  and  1890, 


SUtes. 

Gold. 

Silver. 

Eleventh 
Census. 

U.S. 
Mint. 

Fine  ounces. 

United  States  coining 
value. 

1889. 

1890. 

1889. 

1890. 

1889. 

1890. 

$2,539 

904,650 

910, 174 

12, 5f  6, 722 

3,883,859 

107, 005 

1,984,150 

10,309 

87,040 

3, 130, 327 

3.506,205 

815,655 

146.795 

964,309 

46,853 

3, 091, 137 

6,828 

487,666 

4,100 

186, 150 

14, 512 

$76i*506 

1.000,000 

12,500,000 

4, 150, 000 

100,000 

1,850,000 

77 

9^219 

1.812,961 

1,062,378 

18,375,551 

359 

3, 137, 508 

$100 

11.918 

2,343.977 

1, 373, 807 

23, 757, 751 

464 

4,056.482 

AlAska 

Arixoiuk  .......... 

7,600 

1,000,000 

900,000 

18,800,000 

400 

3,700.000 

$9,697 

1,292.929 

1, 163, 636 

24,307.070 

517 

4,788,838 

Culifornla 

Colonido .......... 

Georeia 

Idaho 

If  aryland 

Micliifiran  ......... 

90,000 

3, 300, 000 

2, 800,  oof 

850.000 

118.500 

1, 100,  000 

100,000 

3,200,000 

14,607 

13.511,455 

4.696,605 

1,251,124 

3,000 

17,851 

179 

104, 672 

321),  438 

7, 005, 193 

10 

28.464 

55,000 

15, 750. 000 

4, 450. 000 

1.300,000 

6,000 

75,000 

400 

100,000 

300.000 

8,000,000 

18.885 

17, 468, 060 

6,072,241 

1, 617, 578 

3,879 

23,382 

232 

135.331 

418.173 

9,057,014 

18 

36,801 

71,111 

20,3«i636 

5,753,535 

1,680,808 

7.767 

96,969 

517 

129,292 

387,878 

10,343,434 

Mouln.na.  ......... 

Nevada 

Kew  Mexico 

North  Carolina. . . 
Oregon  .. ...... 

South  Carolina  ... 

Soath  Dakota 

Toxas 

Utah 

680,000 

Yirginift 

Washington 

WTominc 

204,000 

70.000 

90.505 

Other  States 

40.000 

2,000 

2.585 

Total 

82,886,744 

32,845,000 

51,354,851 

54,516,800 

66,396,988 

70,485,714 

The  number  of  mines  from  which  statistics  were  obtained  by  the  cen- 

and  reported  cither  as  producing  in  1889  or  as  doing  development 

'Work,  but  not  producing,  or  as  temporarily  stopped,  but  likely  to  pro- 

dLnee  in  the  near  future,  was  6,004.    Besides  this  there  were  some  thou- 

Bands  of  small  diggings,  placers,  washings,  gulches,  claims,  locations, 

etc,  which  could  not  be  classed  as  mines.    The  relative  importance  of 

the  6,004  mines  is  shown  in  the  following  table: 


BelaHve  importance  of  producing  mines. 


Xinea  reported  inrodnoing  less  than  $1,000  bullion. . . 

From  $1,000  to  $10,000 

From  $10,000  to  $50,000 

From  $50,000  to  $100,000 , 

From  $100,000  to  $250,000 

From  $230,000  to  $500,000 

Over  $600.000 

Total 

reported  working,  bat  not  producing  bullion 
reported  idle 

Total  nnmber  of  mines  reported 

778  MIN 1 


Nnmber. 


1,610 

1,408 

437 

95 

107 

44 

28 


3,729 
1,009 
1,266 


6.004 
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The  average  earnings  of  all  persons  employed  at  the  gold  and  silver 
mines  from  which  returns  were  received  or  estimates  made  (57,635)  was 
$725  a  year,  while  the  average  output  per  man  amounted  to  $1,723  a 
year. 

The  average  daily  rate  of  wages  paid  was  as  follows: 

Bates  ofwiigespaid  employ^  per  day  in  gold  and  eilver  mines  in  1889, 


Foremen.., 
Mochanicn 
Miners  — 
Laborers... 


Above 
ground. 

Below 
ground. 

$4.21 
8.57 

$4.21 

3.13 
2.47 

2.85 

The  production  of  gold  in  California  continues  to  show  a  decrease. 
The  i)roduction  in  1870,  according  to  the  estimates  of  the  Director  of 
the  Mint,  was  $25,000,000  and  in  1877  only  $15,000,000.  It  increased 
in  the  next  four  years  to  $18,200,000  in  1881,  and  then  decreased  some- 
what irregularly  to  $12,686,722  in  1889,  according  to  the  census  returns, 
and  to  $12,500,000  in  1890,  as  estimated  by  the  Director  of  the  Mint. 
The  prohibition  of  hydraulic  mining  in  California  is  the  chief  cause  of 
the  decrease  in  recent  years.  California  still,  however,  produces  more 
than  three  times  as  much  gold  as  any  other  State  and  about  two-fifths 
of  the  total  production  of  the  country.  The  four  other  leading  gold- 
producing  States,  Colorado,  l^evada.  South  Dakota,  and  Montana,  have 
remained  in  approximately  the  same  relative  positions  during  the  past 
ten  years,  each  producing  between  $3,000,000  and  $4,000,000  in  the 
census  year.  Idaho  comes  next  in  the  order  of  producing  States,  with 
nearly  $2,000,000  in  the  census  year.  Ko  other  State  produced  in  that 
year  as  much  as  $1,000,000. 

As  to  silver,  remarkable  variations  in  the  production  of  the  several 
States  have  taken  place  in  the  past  ten  years.  Nevada,  which  in  1878, 
according  to  the  Director  of  the  Mint,  produced  over  $28,000,000  worth 
of  silver,  now  produces  less  than  $6,000,000  (United  States  coining 
value),  while  Montana,  which  produced  $2,500,000  in  1880,  produced 
over  $17,000,000  in  1889,  according  to  the  census,  and  over  $20,000,000 
in  1890,  according  to  the  mint  report.  Colorado,  whose  production  in- 
creased from  $4,600,000  in  1877  to  $17,000,000  in  1880,  has  still  further 
increased  its  production  to  $23,757,751  in  the  census  year,  and  over 
$24,000,000  in  1890,  thus  retaining  the  first  place  in  silver  production, 
which  it  has  held  since  1880.  Utah  has  about  doubled  its  production 
since  1880  reaching  $9,000,000  in  1889,  according  to  the  census,  and 
over  $10,000,000  in  1890,  according  to  the  mint  report.  Idaho  is  fifth 
in  theJlist  of  silver  States,  having  increased  in  production  from  $450,000 
in  1880  to  $4,783,000  in  1890.  Arizona  appears  to  be  rapidly  decreas- 
ing in  importance  as  a  silver-producing  State,  its  product  being  reported 
in  1882  as  $7,500,000  (which,  however,  is  probably  a  gross  exaggeration), 
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and  only  $2,343,977  in  1889  by  the  census,  and  $1,292,929  in  1890  by 
the  Director  of  the  Mint.  New  Mexico  also  is  declining  in  importance, 
the  product  decreasing  from  $3,000,000  in  1885  to  $1 ,680,000  in  1890. 
California  also  has  decreased  from  $3,000,000  in  1884  to  $1,373,807  in 
18S0,  jiiHl  to  $1,163,030  in  1890.  The  silver  product  of  other  States  than 
those  mentioned  is  comparatively  insignificant. 

The  following  table  shows  the  latest  estimates  of  the  product  of  gold 
and  silver  in  the  United  States  since  1792 : 

Product  of  gold  and  silver  in  the  United  States  from  1792, 

[Tbe  oetiruato  for  1792-1873  is  by  Dr.  R.  W.  Raymond,  Unltod  States  Mining  CommisBioner,  and  since 

by  the  Dii-octor  of  tho  Mint.] 


Years. 


April  2, 1792-July  31. 1834 
July  31, 1834-I>ec  31, 1844 . 

1845 

1846 

1&47 

1848 

1810 

]8-"i0 

1851 

18r«2 

1853 

1854 

1855 

1856 

1857 

1858 

1859 

1860 

1861 

1802 

1863 

1864 

1885 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1870 

1880 

1881 

1882 

1883 

1884 

1885 

1888 

1887 

1888 

loggf  mint 

**^}cen8U8 

1890 


Total. 


Total  (6). 


$14. 
7. 
1, 
1, 

10. 
40. 
50. 
55, 
00 
65. 
60. 
55 
55. 
55. 
50. 
50. 
46. 
45. 
43, 
48 
57. 
64, 
63, 
65, 
60, 
61, 
66. 
66. 
64. 
71, 
70, 
65, 
78, 
80, 
06. 
79, 
75, 
77, 
79. 
76. 
79. 
83. 
86. 
86, 
92. 
97. 
99, 
103, 


000,000 
750,000 
058.327 
189  3,57 
939,085 
050.  COO 
050,000 
050.  000 
050.  m>o 
050. 000 
050.  000 
050. 000 
050,000 
050.  0(»0 
05:),  000 
500.000 
100. 000 
150.  000 
000.000 
700. 000 
500,000 
100,000 
475. 000 
500.000 
225.000 
000.  0(;0 
500.000 
000.  (HH) 
500.000 
750.000 
750,  000 
800.000 
100,  000 
700.000 
700.000 
400.000 
700,000 
200,000 
700,000 
300.000 
200,000 
600.000 
400,  000 
000.000 
350,000 
370.  000 
446.000 
282.866 
330, 714 


Gold. 


2, 860;  483, 483 


$14, 000, 000 

7.  50O,  000 

1, 008. 327 

1, 130,  357 

889.085 

10, 000, 000 

40, 000, 000 

50.  000.  000 

55. 000, 000 

60.  000, 000 

65,  000.  000 

00. 000.  000 

5.5, 000, 000 

55, 000.  000 

55, 000, 000 

50, 000,  000 

50,  000, 000 

46, 000. 000 

43.  000. 000 

39,  200. 000 

40,  000, 000 
46, 100, 000 
53.  22.5, 000 
53,  500, 000 
51. 725, 000 
48, 000, 000 
49, 500. 000 
50. 000. 000 
43,  500.  000 
36, 000,  000 
36, 000. 000 
33,  500, 000 
33, 400, 000 
39. 900, 000 
46, 900, 000 
51, 200, 000 
38, 900, 000 
86, 000, 000 
34, 700. 000 
82,  500, 000 
30, 000, 000 
30. 800  000 
31, 800. 000 
35,  000, 000 
33, 000. 000 
35, 175, 000 
32. 800, 000 
32.  886. 180 
32, 845. 000 


Silver. 


1,871,706,760 


(a) 

r^50,000 

50.000 

50.000 

50,000 

50,000 

50,000 

50.000 

50,000 

50.000 

50.000 

50,000 

50.000 

50,000 

50,000 

500,000 

100.000 

150,000 

2,000,000 

4, 500, 000 

8,500,000 

11, 000, 000 

11. 250, 000 

10, 000, 000 

13, 500, 000 

12, 000, 000 

12, 000. 000 

16, 000, 000 

23,000,000 

28,750,000 

35,750,000 

87,300,000 

81, 700,  000 

38,  800, 000 

89,  800, 000 

45. 200, 000 

40,  800,  000 

39. 200. 000 

43, 000, 000 

46, 800. 000 

46, 200, 000 

48,800.000 

51, 600, 000 

51, 000, 000 

53,  350, 000 

59, 195, 000 

64, 64C,  000 

66,396,686 

70,485,714 


997,776,714 


a  Insignificant. 

h  In  the  total  the  mint  flgores,  and  not  the  oensos,  are  indnded. 
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ffOBLD'S  PRODUCTION  OF  GOLD  AND  SILTEB. 

The  writer,  in  the  course  of  his  work  on  the  Eleventh  Census  of  gold 
and  silvef  for  the  calendar  year  1889,  made  a  study  of  the  various  pub- 
lished statistics  of  the  gold  and  silver  production  of  the  world  from  1850 
to  1889.  The  results  of  this  study  are  published  at  length  in  the  census 
report.  A  comparison  of  the  various  published  figures  showed  that 
there  is  a  probability  that  the  best  tables  hitherto  published  are  far 
from  being  accurate,  and  it  is  a  matter  of  considerable  difficulty  to  de- 
cide which  of  two  conflicting  sets  of  figures  for  any  one  year  have  the 
great<jr  probability  of  an  approach  to  accuracy.  Dr.  Soetbeer,  the 
eminent  German  authority  on  statistics  of  the  precious  metals,  writes 
as  follows  on  this  question : 

"The  longer  and  more  zealously  a  conscientious  investigator  busies 
himself  with  the  statistics  of  the  production  and  employment  of  the 
l)recious  metals,  the  more  will  he  be  convinced  that,  with  some  excep- 
tions, the  numerical  results  obtainable  relating  to  such  production  and 
enii)loyment  are  of  a  very  uncertain  nature  j  that  they  possess  only  the 
character  of  a  greater  or  less  approach  to  the  reality,  and  of  greater  or 
less  probability  that  the  round  numbers  laid  before  the  student  deserve 
confidence,  because  apparently  most  carefully  calculated  on  positive 
data,  and  that  a  continual  revision  of  the  estimates  seems  desirable." 
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IJy  taking  the  figures  of  the  several  authorities  and  plotting  them  in 
the  I'oiin  of  a  diagram,  and  studying  with  particular  care  those  portions 
where  the  authorities  showed  a  wide  divergence  in  their  figures,  a  curve 
of  "most  probable  values  ^^  of  production  of  gold  and  silver  was  obtained, 
from  which  the  figures  given  in  the  following  table  were  taken. 

Tlie  bottom  line  in  the  table  below  is  not  in  the  censusreport,  but  is 
added  from  the  figures  given  in  the  report  of  the  Director  of  the  Mint. 

Most  probable  values  of  the  worWs  produeH<m  of  gold  and  aUver-^priee  of  Hlver,  and 

ratio  of  gold  to  silver. 


Yean. 


185U  to  3835 

IHTiG 

J857 

isr>H 

.1859 

1860 

18f)l 

IWJ'i 

186:5........ 

ia(U 

1865 

inm 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1876 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 


Prodaction.  (a) 
(Value  in  miUions  of  dol- 
lars.) 


Total 

gold  and 

silver. 


United  States 
coining  value. 


Gold. 


172 

132 

40 

174 

134 

40 

174 

i:i4 

40 

173 

133 

40 

170 

130 

40 

167 

127 

40 

167 

122 

45 

165 

119 

46 

168 

119 

49 

174 

122 

52 

178 

126 

52 

179 

127 

52 

181 

127 

54 

183 

126 

57 

186 

125 

61 

187 

123 

64 

187 

119 

68 

184 

113 

71 

187 

112 

75 

190 

111 

79 

193 

111 

82 

199 

111 

88 

209 

116 

93 

217 

120 

97 

213 

114 

99 

209 

108 

101 

210 

104 

106 

211 

100 

111 

212 

97 

115 

220 

100 

120 

231 

106 

125 

236 

106 

130 

242 

100 

136 

256 

no 

146 

279 

120 

159 

289 

118 

171 

Silver. 


Percentage  of 

total. 


Gold. 


76.7 
77.0 
77.0 
76.9 
76.5 
76.0 
73.1 
72.1 
70.8 
70.1 
70.8 
70.9 
70.2 
68.9 
67.2 
65.8 
63.6 
61.4 
59.9 
58.4 
57.5 
55.8 
55.6 
55.3 
53.5 
51.7 
49.5 
47.4 
45.8 
45.5 
45.0 
44.9 
43.8 
43.0 
43.0 
40.8 


Silver. 


23.3 
23.0 
23.0 
23.1 
23.5 
24.0 
26.0 
27.0 
29.2 
29.0 
29.2 
29.1 
29.8 
31.1 
32.8 
84.2 
36.4 
38.6 
40.1 
41.6 
42.5 
44.2 
44.5 
44.7 
46.5 
48.3 
50.6 
62.6 
64.2 
54.5 
64.1 
6^.1 
56.2 
57.0 
57.0 
60.2 


Price  of 
silver  in 
London. 
(Pence 
per  onuoe 
stand- 
ard.) 


61J 

tit 

62, 
61 

601 

61| 

6ll 

61A 

«U 
60A 

60i 
60?, 
flOft 
60i 

60A 
69i 

58A 

m 

52 
54U 

5U 
52^ 

BUI 
51}I 

50| 

50} 

44] 
421 

42}i 
47j 


Value  of 
silver 
fine 
ounce. 


$1,337 
L344 
L353 
1.344 
L380 
1.352 
1.333 
L846 
L345 
1.345 
1.338 
1.339 
1.328 
L326 
1.325 
L328 
1.826 
1.322 
1.298 
1.278 
1.246 
1.150 
1.201 
L152 
1.123 
1.145 
1.138 
1.136 
1.110 
1.113 
L065 
0.995 
0.078 
0.030 
0.035 
1.053 


Price 
ratio  1 
ounce 
gold. 
(Ounces 
silver.) 


15.42 
15.34 
15.27 
15.36 
15.21 
15.30 
15.48 
15.36 
15.38 
15.39 
15.43 
15.44 
15.57 
15.61 
15.60 
15.60 
15.58 
15.64 
15.03 
16.16 
1G.63 
17.80 
17.19 
17.06 
18.30 
18.06 
18.24 
18.27 
18.65 
IB.  63 
10.39 
20.78 
21.13 
21.09 
22.09 


aThefigurr-s  of  prud action  are  the  "most  probable  valnoa  "  arrived  at  from  a  comparison  of  the 
tables  of  SoctlM'er,  the  Director  of  the  Mint,  and  Sir  Hector  Hay.  The  price  of  silver  is  taken  from 
tlio  report  of  the  Director  of  the  Mint  for  1889.  The  price  ratio  is  Arom  Soetbeer's  tables  down  to  181^, 
and  from  188G  to  1889  is  calculated  from  the  London  price. 

A  stndy  of  the  preceding  table  of  the  Tvorld^s  annnal  production  of 
gold  and  silver,  and  the  price  of  silver  from  1850  to  1889,  shows  that 
the  world's  gold  production  from  1850  to  1857  remained  nearly  constant 
at  about  $134,000,000;  then  decreased  irregularly  till  1883,  reaching  a 
minimum  of  $97,000,000;  then  increased  irregularly  to  1889,  when  the 
prmluct  was  $120,000,000.  The  silver  production  remained  nearly  coii- 
st4int  from  l'850  to  18G0  at  above  $40,000,000,  increasing  slowly  to  18G6 
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to  $52,000,000;  then  increased  steadily  and  rapidly  to  1887,  and  still 
more  rapidly  in  1888  and  1889  to  $159,000,000. 

The  ratio  of  total  value  of  silver  product  (at  United  States  coining 
value)  to  that  of  the  total  of  both  gold  and  silver  remained  nearly  con- 
stant, aliout  24  per  cent,  until  1860,  increasing  irregularly  to  30  per 
cent  in  18G7,  then  steadily  to  57  per  cent  in  1889,  becoming  equal  to 
gold,  or  50  per  cent,  in  1881.  Thus  both  the  production  of  silver  and  the 
ratio  of  silver  production  to  total  of  silver  and  gold  had  a  period  of 
slow  increase  from  1860  to  1867,  and  then  a  rapid  increase,  beginning 
in  1867  and  lasting  to  the  present  time.  The  price  of  silver  remained 
nearly  constant  (at  over  60  pence  per  ounce  standard  in  London,  equal 
to  over  $1.32  per  ounce  fine)  until  1872,  being  unaflfected  either  by  the 
decrease  in  the  gold  production  or  by  the  increase  in  silver  production. 
In  1872  the  rapid  decrease  in  gold  production,  which  had  taken  place 
pT  four  years  previously  was  arrested,  and  for  the  next  four  years  the 
decrease  was  very  slight,  and  in  the  ten  years  following  a  considerable 
increase  took  place.  At  this  time  (1872)  no  change  took  place  in  the 
rate  of  increase  of  silver  production,  this  i-ate  being  nearly  the  same 
firom  1867  to  1877;  yet  in  1873  began  the  decrease  in  price  of  silver, 
which  has  continued  with  but  slight  fluctuations  to  the  present  time. 
During  the  twenty-three  years  (1850  to  1872)  the  whole  extent  of  the 
variation  in  price  was  ^nly  between  $1.36  and  $1.32  per  ounce,  or  3.8 
cents,  while  in  the  seventeen  years,  1872  to  1889,  inclusive,  it  declined 
from  $1,322  to  $0,935,  or  38.7  cents,  or  over  26  per  cent. 

The  table  does  not  reveal  the  cause  of  the  decline  in  the  price  of  sil- 
ver, for  if  it  be  assumed  that  the  ratio  of  the  production  of  silver  to 
that  of  gold  controls  the  price  of  the  former,  then  the  decrease  in  the 
price  should  have  begun  in  1860,  when  the  ratio  of  silver  product  be- 
gan to  increase,  and  the  decrease  would  have  been  more  pronounced  in 
1867,  when  the  silver  product  increased  more  rapidly  and  the  gold  pro- 
duction decreased.  There  is  nothing  in  the  figures  or  in  the  diagram 
to  explain  why  the  decUne  began  in  1873  instead  of  in  1860  or  1867. 
A  study  of  Soetbeer's  figures  for  380  years,  from  1493  to  1873,  will  also 
show  no  relation  between  the  relative  production  of  gold  and  silver, 
and  from  1800  to  1870,  although  the  value  of  the  product  of  the  two 
metals  varied  from  3.227  silver  to  lof  gold  down  to  0.44  silver  to  1  of  gold, 
the  relative  price  varied  only  between  15,41  and  15.83  to  1.  From  the 
year  1873  to  the  present  time,  however,  there  appears  to  be  a  very  close 
agreement  between  the  product  ratio  and  the  price  ratio,  as  shown  by 
the  coincidence  between  the  columns  in  the  table  representing  <<  gold 
production,percent  of  total  gold  and  silver,'' and  priceofsilverin  pence  in 
London.  Thus,  in  1873  the  total  value  of  the  gold  product,  expressed 
as  a  percentage  of  the  total  of  the  gold  and  silver,  was  59.9  per  cent, 
and  in  1889  it  was  43  per  cent;  the  price  of  silver  in  London  in  1873 
was  594  pence,  and  in  1889,  42\^  pence. 


COPPER. 

By  C.   KlRCHHOFF. 

The  distrust  and  doubt  following  the  collapse  of  the  French  synrdicate 
in  1889  brought  about  a  rapid  and  continuous  decline  until  18^  cents  a 
IK)und  was  touched  for  lake  copper.  It  became  evident,  however,  that 
consumers  who  had  been  starving  themselves  during  the  period  of  arti- 
ficially high  prices  were  liberal  purchasers,  and  that  the  stock  in  the 
bankers'  control  was  being  handled  cautiously  and  judiciously.  Proba- 
bly the  most  striking  source  of  purchases  of  copper  w?is  that  for  electrical 
purposes,  the  development  of  electric  lighting  and  traction  having  been 
phenomenal  on  both  sides  of  the  Atlantic.  The  metal  began  to  recover 
in  the  fall  of  1889,  and  maintained  a  level  which  made  the  year  1890  a 
profitable  one.  Considering  the  severe  strain  upon  it  during  the  prog- 
ress and  the  collapse  of  the  French  syndicate,  the  American  copper 
industry  has  developed  well.  During  the  two  years  under  review  no 
discoveries  have  been  made  of  such  magnitude  as  to  infiuence  the 
supply  materially,  nor  has  there  been  any  permanent  curtailment  of 
product  through  the  exhaustion  of  deposits  which  have  been  actively 
worked  for  some  time  past. 

The  publication  of  the  report  of  the  census,  which  covers  the  calendar 
year  1889,  furnishes  some  interesting  data,  which  may  be  referred  to, 
since  efforts  have  been  made  to  deliberately  misrepresent  the  figures 
and  their  teachings.  The  returns  show  that  the  cost  of  mining  ore, 
which  finally  yielded  220,569,438  pounds  fine,  was  $12,062,180,  or  5.47 
cents  per  pound,  the  cost  being  $3.63  per  ton  of  copper  ore.  The  fol- 
lowing table  deals  with  the  mining  cost  in  the  three  principal  districts: 

Mining  cost  of  copper. 


States. 


MiohiKun 
Montana. 
Azixona  . 


Yield  fine 
copper. 


Per  cent. 
1.797 
7.002 
10.079 


Coflt  per 

pound  coi)- 

per. 


Cents. 
8.55 
3.27 
8.68 


Cost  per 
ton  of  ore. 


^.07 
4.50 
7.37 


Labor  cost 
per  pound 
copper,  (a) 


Oenta. 
3.C3 
2.05 
2.32 


aBxclnaive  of  amounts  paid  office  force  and  contractors. 

This  table  seems  to  indicate  a  high  cost  of  production  on  the  part  of 
the  Lake  Superior  mines,  but  it  must  not  be  forgotten  that  the  outlays 
for  the  separation  of  the  copper  vary  very  widely  in  the  different  regions. 

In  Michigan  cheap  crushing  and  washing  leads  at  once  to  a  high-grade 
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prodact,  yielding  on  the  average  74.24  per  cent,  cf  ingot.  The  cost  of 
crashing  and  washing  during  the  census  year  averaged  only  0.59  cent 
I>er  )K>und.  The  cost  of  refining,  of  shipment  to  market,  and  of  market- 
ing is  low.  A  guide  to  the  magnitude  of  these  expenditures  is  furnished 
by  the  annual  report  of  a  number  of  the  companies.  Mines  whose  total 
product  was  42,977,065  pounds  in  the  year  1889  gave  expenditures  ag- 
gregating $680,663.48  for  smelting,  freight,  brokerage,  insurance,  and 
taxes,  the  rate  being  1.60  cents  per  pound.  These  data  indicate  that 
the  cost  of  copper,  delivered  and  sold,  including  outlays  for  betterments 
ill  tlie  majority  of  cases,  was  10.74  cents  per  pound. 

For  the  Montana  mines  the  cost  of  mining  the  copper  rock  is  only  a 
small  part  of  the  cost  of  production.  The  census  report  shows  that  the 
cost  of  concentrating  and  smelting  was  6,16  cents  per  pound,  nearly  90 
IK?r  cent,  of  the  product  being  in  the  form  of  matte,  while  the  balance  is 
blister  copper.  This  must  be  shipi)ed  either  to  American  or  to  foreign 
refiners,  the  cost  of  treatment  being  very  considerably  higher.  Tiie 
census  investigation  did  not  deal  with  the  question  of  the  cost  of  ship- 
ment of  matte,  nor  could  the  cost  of  refining  it  be  arrived  at,  since  the 
reports  of  the  refiners  embrace  the  cost  of  treating  other  material. 
There  must  therefore  be  added  to  the  cost  of  the  fine  copper  in  the  matte 
or  blister,  on  cars  at  the  Montana  smelting  works,  which  averages  9.43 
cents,  the  cost  of  shipment  and  of  refining.  It  is  probable  that  this 
carried  the  total  to  at  least  11  cents  per  pound,  from  which  must  be  de- 
ducted the  value  of  the  silver  in  the  case  of  those  companies  which 
mine  argentiferous  ores,  and  the  profit  on  the  precious  metal  in  the  case 
of  tftose  works  which  purchase  silver  ores  in  the  open  market.  Consid- 
ering the  advantage  which  the  lake  mines  have  as  sellers  of  a  higher 
grade  of  copper,  even  over  the  Montana  producers  who  market  their 
metal  as  electrolytic,  the  balance  still  rests  in  favor  of  the  Michigan 
companies. 

The  Arizona  mines  produce  at  relatively  low  cost.  According  to  the 
census  report,  the  cost  of  concentrating  and  smelting  the  ores  was  4.01 
cents,  which  would  carry  the  cost  of  copper  in  the  blister  and  matte,  at 
fomace  in  Arizona,  to  7.67  cents.  To  this,  too,  the  cost  of  transporta- 
tion to  the  refinery,  the  cost  of  refining,  and  of  marketing  must  be 
added,  and  allowance  be  made  for  silver  in  the  case  of  one  company. 
The  quality  of  product  is  good,  so  that  the  Arizona  mines  possess  the 
ability  to  meet  a  10-cent  copper  market  without  loss. 

On  the  cost  of  refining,  the  census  report  covers  establishments  pro- 
ducing a  total  of  159,693,252  pounds  of  refined  copper.  The  average 
was  1.18  cents  per  pound.  The  report,  however,  segregates  one  group 
of  refiners  which  treat  exclusively  high  grade  material  like  lake  mineral, 
Arizona  bars,  and  Montana  blister  copper.  On  a  total  product  of 
105,400,664  pounds,  the  average  cost  was  0.68  cent  per  pound.  By  de- 
duction it  appears  that  the  54,292,588  pounds  produced  &om  other 
grades  of  raw  material  cost  2.15  cents  per  pound. 
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The  refining  fivcilities  arc  bcjing  largely  increased  in  this  country. 
The  Baltimore  works  have  nearly  completed  a  new  plants  the  Calu- 
met &  Uecia  Company  is  build hig  works  at  Black  Eock|  New  York^ 
the  Kansas  City  Smelting  and  liefiuing  Company  has  started  a  new 
plant,  and  the  Omaha  &  Grant  Smelting  and  Befining  Company  has 
begun  a  copper  refinery.  In  Colorado  the  Pueblo  Smelting  and  Refin- 
ing Company  and  the  St.  Helen's  Smelting  Company  are  handling 
cupriferous  material.  It  is  probable,  therefore,  that  soon  the  American 
refiners  will  be  in  a  position  to  handle  all  the  copper  produced  in  this 
country,  so  that  our  exports  will  consist  more  and  more  of  ingot  and 
less  of  matte. 


DOMESTIC  PBODUCTIOir. 

The  following  table,  showing  the  growth  in  the  production  of  copper 
in  the  United  States,  is  compiled,  as  far  as  the  years  previous  to  1882 
are  concerned,  from  the  best  data  available.  Since  that  year  the  sta- 
tistics are  those  collected  by  this  office,  with  the  exception  of  the  year 
1889,  when  the  figures  were  gathered  by  the  Census  Office.  It  should 
be  stated  tliat  the  yield  of  copper  from  pjrrites  is  not  here  indnded. 

Product  of  copper  in  the  United  States  from  1846  to  1890,  inoZiMioe. 


Years. 

1815... 
1816... 
1H47... 
1848... 

1  o4«l  >  •  ■ 

la'io... 

1851... 
1852... 
1853... 
1854... 
1855... 
1856... 
1857... 
1858... 
1850... 
1860... 
1861... 
1862... 
1863 . . . 
1864... 
1865... 
1866... 
1867... 

Total 

produc- 

tiou. 

Lake 
Superior. 

Calumet 

and 
Hecla. 

Percentage 

of  Lake 
SuiM»rior  of 
total  prod- 
uct. 

Tears, 

Total 
produc- 
tion. 

Lake 
Superior. 

Calumet 

and 
Hecla. 

Percentage 

of  Lake 
Superior  of 
total  prod- 
uct. 

L<mg 

torn. 

100 

150 

300 

500 

700 

650 

000 

1.100 

2,000 

2,250 

3,000 

4,000 

4,800 

6,500 

6.300 

7,200 

7,600 

9,000 

8,500 

8.000 

8,600 

8.000 

10,000 

Long 

tons, 

12 

20 

213 

461 

672 

672 

770 

792 

1,297 

1.810 

2.593 

3.660 

4.255 

4,088 

8,985 

6.388 

6,713 

6,065 

6,797 

6, 578 

0.410 

6.  138 

7,824 

L(mg 
ton*. 

12.0 
17.3 
71.0 
92.2 
96,0 
88,0 
86.6 
72.0 
64.9 
80.8 
86.4 
91.7 
88.6 
74.3 
63.3 
74.8 
89.5 
07.4 
68.2 
69.7 
75.4 
69.0 
78.2 

1868... 
1800... 
1870... 
1H71... 
1872... 
1873... 
1874... 
1875... 
1878... 
1877... 
1878... 
1879... 
1880... 
1881... 
1882... 
1883... 
1884... 
1885... 
1886... 
1887... 
1888... 
1889... 
1890... 

Long 

tons. 
11,600 
12,500 
12.000 
13,000 
12,500 
15,500 
17,500 
18.000 
19,000 
21,000 
21.500 
23,000 
27.000 
32,000 
40,467 
51,674 
64,708 
74,052 
70,430 
81. 017 
101,054 
100. 918 
U5,660 

Long 
torn. 
9.846 
11,880 
10,092 
11,942 
10,961 
13,433 
15.327 
16,089 
17,085 
17,422 
17,719 
10.120 
22,204 
24.363 
25,439 
26,653 
80.961 
82,209 
86,124 
33,941 
88,604 
89,048 
44,076 

Long 

torn, 

2,278 

6,497 

6.277 

7,242 

7,215 

8,414 

8,984 

9,686 

9,683 

10,076 

11,272 

11,728 

14^140 

14,000 

14,309 

14,788 

18,009 

21,003 

22.553 

20.643 

22,463 

21,727 

26,727 

80.6 
06.1 
87.2 
01.9 
87.7 
86.7 
87.6 
89.4 
80.0 
88.0 
82.4 
83.2 
82.2 
76.1 
62.0 
51.6 
47.8 
43.5 
5L3 
41.0 
88.2 
88.7 
88.0 

003 

It  is  a  striking  fact  that  the  Lake  Superior  district  in  1890  made  more 
copper  than  was  produced  in  the  whole  country  in  1882.  The  returns 
for  1890  reflect  the  influence  of  good  prices,  but  it  may  be  stated  in  a 
general  way  that  the  output  has  now  reached  figures  which  are  not 
likely  to  be  much  exceeded  in  the  near  future.  While  a  number  of  the 
large  mines  are  making  preparations  for  working  on  a  larger  scalOi 
others  will  find  increasing  difficulties  in  maintaining  their  best  rate  of 
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output.  There  have  been  no  discoA^cries  which  give  promise  of  sud- 
denly flooding  the  markets,  the  only  new  (listri(^t  of  promise  being  the 
"Seven  Devils''  district  in  Idaho.  A  noteworthy  feature  is  the  opening 
out  of  cupriferous  bodies  in  the  lower  levels  of  some  of  the  Leadville 
mines. 

The  following  is,  in  detail,  the  output  of  the  Lake  Superior  mines,  as 
reported  by  the  companies : 

Product  of  Lake  Supeiiw  copper  mines ,  1884  to  1890, 


lliDes. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

Cidninet  and  Heola. . 
Qaii»ny »...T,r,, 

Pounds. 

40,473,5^5 

5,650,4:i6 

4,247,6:W 

3, 748, 052 

1,928,174 

3,163.585 

227,834 

1,446.747 

255, 860 

1,198.691 

481. 396 

891. 168 

631,004 

562,636 

1,927,660 

74,030 

139,407 

28.225 

751, 763 

23,867 

16,074 

87,368 

1,144 

130,851 

0,828 

4,  .133 

1,225.081 

Pontiff!. 
47,247,990 
5, 848, 530 
1.945,208 
4,  007. 106 
2,170.476 
3,582,633 

Poundt. 
50. 518. 222 
5,  888, 517 
3,560,786 
4,264,297 
1,  725.  463 
3, 503, 670 

Potmdi. 
46, 016, 123 
5, 603, 691 
3,574,972 
3,915.8:« 
885. 010 
3,611,865 

Pound*. 
50, 295, 720 
6, 367, 800 
4,134,320 
3. 655, 751 
314, 108 
3,974,972 

Pmmd*. 
48,668,296 
6,405,686 
4,534.127 
4, 346, 062 
1, 762, 816 
3, 698, 837 

Pound*. 
59,868,106 
8,064,253 
5,294,792 
6, 638, 112 
1.407,828 
3,619,972 

^9conIa 

Fnnkliji 

AUoties  ............. 

Atlantic 

Pewabie 

Central 

2,157,408 

2,512,880 

2, 199, 133 

1,817,023 

1,270,592 

1, 413, 391 

Grand  Portage 

Conglomerate 

Ma4 

363,500 

1, 150. 538 

344,  355 

203, 037 

2,271,163 

63,390 

247, 179 
1,378,679 
1, 101,  804 

150. 000 
1,992,695 

158,272 

58,349 
720,000 

02,187 
665,000 

Copper  Falls 

Phcenix 

719, 150 
11.000 

1,109,050 

fianoock 

Huron 

1, 881, 760 
84,902 

2, 370, 857 
50,924 

2,219,473 
28,000 

1. 736, 777 
21,560 

1tide« 

Saint  Clair 

Cliff 

22,342 
3,125 

Wolrerin© 

328,610 
28,484 

2.306 

Xouesuch  ........... 

Isle  KoTale 

Katioual 

162. 252 
12,608 
27,433 

184,706 

25,187 

454,134 

123, 879 

>f  inmwotAT , . .  -  r  ^  ^  - .  r 

B«U 

7,300 

Sheldon  and  Colnm- 
bU 

Adventare 

4,000 

1,000 

092 

736,507 

10, 605, 451 

15,485 
l,in8,r,0() 

10, 106,  741 

Peninmila 

Tamarack 

181,669 
12,000 

3,646,517 

7,  396, 529 

11,411,325 

rViin% ___,-_ 

1^106 

jCeanttTirft 

21,237 

829,185 

1, 918, 849 
21, 580 

1,598,525 

Ash  Bed 

954 
1,617 

21,096 

1,600 

1,000 

Sundry  oompaiiie»— 
tributers 

84,000 

50,000 

50,000 

60,000 

6.224 

Total 

69,353.202 

72, 147, 889 

80.018,400   76.028.607 

80,472,034 

87, 455, 675 

100,745,277 

A  somewhat  different  system  has  beeen  adopted  in  the  distribution 
of  the  product  of  the  Western  States  outside  of  Montana,  Arizona,  and 
New  Mexico,  in  which  tliere  is  little  copper  mining  proper,  but  in  which 
considerable  metal  is  raised  as  an  incidental  constituent  of  gold,  silver 
and  lead  ores.  This  metal  comes  to  lead  and  copper  smelters  often  in 
small  parcels,  the  source  of  which  is  not  readily  traced.  In  the  above 
table  the  coi)per  contents  of  matte  produced  by  lead  smelters  has  been 
credited  to  the  States  and  Territories  in  which  the  works  are  located. 
The  total  quantity  so  distributed  in  1890  was  1,906,913  pounds  fine. 
The  lead -refiners  smelt  large  quantities  of  lead  and  dry  ores  containing 
copper  and  obtain  some  of  the  same  metal  from  base  bullion  received. 
The  product  of  Colorado  copper  smelters  has  be^n  separately  stated, 
deducting  those  quantities  known  to  have  come  from  other  States  and 
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Territorials.  Tin's  is  notably  the  case  with  the  product  of  a  Montana 
works  whicli  goes  to  a  Colorado  establishment,  which  is  often  erro- 
neously added  to  the  product  of  that  State,  thus  duplicating  the  amount. 
The  Colorado  copper  smelters  also  treat  large  quantities  of  the  matte 
made  by  Colorado  lead  works,  thus  again  leading  to  duplication  and 
causing  an  undue  swelling  of  alleged  Colorado  output.  It  is  probable, 
however,  that  by  far  the  larger  part  of  the  quantity  of  copper  enume- 
rated under  "copper-smelters^  did  originate  in  that  State. 

■ 

Total  copper  production  in  the  United  Statee,  1S8S  to  1890,  incluaivt. 


Sources. 


Lnke  Sii  pcrior 

Arizona 

MontJiiin 

New  Mi'xico 

Cnli  roriiia 

Utah 

Colorado 

Wyoming 

Ncivada 

Idaho 

MiMsonri 

Miiino  ajitl  Nomt  Hainpshiro. 

Vennont 

Sontlioni  SUitoa 

MWaio  Stales 

L«a<l-«lc8llverixerH,  etc 

Copi>cr-anicltera  (a) 


Total  domestic  copper 

From  in)iK>rtcd  pyrites  and  ores 


Total  (inclniling  copper  from  im- 
ported pyrites) • 


1883. 


Pounds. 
59,702,404 
23, 874, 903 
24, 6«4, 346 

823, 511 
1, 600.  862 

341,885 
1, 152, 052 

962,408 

288,077 


2G0.306 
212. 124 
400,000 
395, 175 
04,400 
782,880 


115,526,053 
1. 025, 742 


117, 151, 795 


1884. 


V 


Pmmda. 

69. 353, 202 

20, 734,  345 

43, 093, 054 

59,450 

876, 106 

265.526 

2, 013, 125 


100, 000 
46.607 
230,000 
Z19, 018> 
655. 405^ 
317, 711 
2,114 
950, 870 


144, 946,  053 
2, 858. 754 


147, 805, 407 


1886. 


Pound*. 

72. 147, 889 

22,  706.  306 

67, 797. 864 

79, 839 

469, 028 

128,199 

1, 146, 460 


8,871 
40,381 


211,602 

40,199 
190.641 
910, 144 


165.875.483 
5, 080. 841 


170, 962, 324 


1886. 


Pounds. 

80, 918. 460 

15. 057,  035 

57,611.621 

558,885 

430. 210 

500,000 

409.306 


50,000 


316.719 
29, 8U 


1, 282, 496 


157.763.043 
4,500,000 


102,263,043 


Sources. 


Lake  Superior 

A  rizoiia 

Montana 

New  Mexico 

Caliroruia ,.... 

Utah 

Colorado 

Wyoming 

Nevada 

Idaho 

MlMsouri 

Maine  and  New  HampHliiro. 

Vermont 

Boiithoni  States 

Middle  States 

Lead-dosil  Verizon),  etc 

Copper-smeltors  (a) 


Total  domestic  copper 

From  imported  jiyritcs  and  oi'es 


Total  (including  copper  firom  im- 
ported pyrites) 


1887. 


Pounds. 

76. 028, 697 

17, 720. 4C2 

78, 099, 677 

28:(.  664 

1,600,000 

2.  500. 000 

2,012,027 


I       200,000 
'  '2,*432,'864' 


1888. 


Pounds. 

86. 472. 034 

31.797.300 

97,  897, 9C8 

1,631.271 

1. 570, 021 

2, 131. 047 

1, 621, 100 

232.819 

50,000 

50.000 


271.631 
18. 201 


2,618,074 


1889. 


Pounds. 

87. 455, 675 

31.  588. 185 

98, 222, 444 

3, 686. 137 

151,505 

65.467 

1,170.053 

100,000 

26,420 

156,490 


72,000 
18,144 

'3,'34S,'442 


181.  477, 331 
3, 750, 000 


186,227,831 


226.361.466 
4,909,156 


226. 055, 962 
5,190,252 


231,270,622     231,240,214 


1890. 


Pounds. 

100,745.277 

34,796,689 

112,980.896 

850.034 

23, 347 

1,006,636 

883,132 


87,243 


878,810 

4, 643. 439 
2,702,559 


259, 098, 092 
6,017,041 


265, 116, 133 


a  Copper  smelters  in  Colorado,  purcliasiug  argentiferous  copper  ores  and  mattes  in  thoo]>on  market, 
sources  not  known.  The  quantity  of  Monuina  matte  which  goes  to  one  of  these  works  has  be<ai  de- 
dacted. 


Lake  Superior. — The  Calumet  and  Heela  Company  has  progressed  in 
the  direction  of  a  larger  output  and  is  still  adding  to  its  enormous 
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equipment.  The  rei>OTt  of  Mr.  Alexander  Agassiz,  the  president,  for 
the  fiscal  year  ending  April  30, 1891,  records  the  fact  that  the  openings 
are  again  gaining  on  the  stoping,  and  adds:  ^' At  oar  present  rate  of 
production  (30,000  tons  of  refined  copper  per  annum)  we  must  have  from 
sixteen  to  seventeen  years  of  ground  opened.^' 

Tamarack. — During  its  fiscal  year  ending  June  30, 1891,  the  product 
of  the  Tamarack  had  risen  to  14,076,957  pounds  from  18,776,153  iwunds 
of  mineral,  obtained  from  crushing  282,987  tons  of  rock,  showing  a  per- 
centage in  stamp  rock  of  2.49  per  cent  of  refined  copper.  The  under- 
ground exx)ense  was  $522,834.07,  and  the  outlays  for  stamping,  transpor- 
tation, etc.,  $205,281.81;  for  smelting  and  marketing  the  copper  the  cost 
\ras  9213,921.24,  making  the  total  mining  cost  $942,037.12.  The  sale  of 
copper  and  interest  receipts  realized  $2,008,776.92,  thus  showing  a  min- 
ing profit  of  $1,066,739.80,  out  of  which  dividends  aggregating  $750,000 
were  paid.  The  balance  of  $316,739.80  nearly  paid  for  the  construction 
account  of  $340,430.71.  This  included  $182,253.31  expended  in  the 
equipment  of  mine  and  mill,  including  a  large  air-compressor,  and 
leaves  the  future  construction  work  of  small  proportions.  (Sinking  is, 
however,  progressing  on  shafts  !N"o8.  3  and  4,  which  are  being  driven  to 
reach  another  part  of  the  tract  and  must  go  to  much  greater  depth. 
The  running  cost  is  figured  at  5.17  cents  per  pound,  to  which  must  be 
added  1.52  cents  for  smelting,  freight,  and  all  expenses  of  handling 
copper,  making  a  total  of  6.69  cents.  The  construction  cost  figures 
2.42  cents  per  pound  of  copper  produced,  so  that  including  it  a  total  of 
9.11  cents  is  reached.  There  were  originally  paid  in  $13  per  share,  or 
$650,000,  and  subsequently  10,000  shares  were  sold  at  $100  x)er  share, 
so  that  the  capital  investment,  less  $13  per  share  credited  to  capital 
stock,  reached  $1,520,000.  The  whole  construction  expense  was 
$1,362,279.18,  and,  after  paying  dividends  aggregating  $2,070,000  and 
acquiring  real  estate  of  $200,000,  there  remained  a  balance  of  quick 
assets  of  $1,024,055.56.  The  total  product  of  copper  was  51,055,261 
pounds,  which  realized  $6,589,611.86,  or  an  average  of  12.91  cents. 

Quincy. — ^The  Quincy  is  increasing  its  stamping  facilities  by  the  ad- 
dition of  two  ball  stamps  and  the  necessary  pumping  machinery,  which 
will  bring  its  monthly  products  up  to  1,000  or  1,100  tons.  During  the 
year  1889  there  were  mined  167,077  tons  of  rock,  of  which  123,998  tons 
were  hoisted  an^  117,875  tons  were  stamped  with  a  yield  of  2.82  per  cent, 
of  mineral,  or  6,641,785  pounds.  There  was  also  produced  1,178,225 
pounds  of  masses,  the  total  yield  of  refined  copi>er  being  6,405,686 
pounds.  Owing  to  the  low  price  of  copper,  the  net  earnings  were  only 
$182,601.14,  and  yet  $200,000  was  paid  in  dividends.  In  1890,  however, 
the  increased  product  (frt>m  187,244  tons  mined  and  165,145  tons 
stamped,  producing  7,262,485  x>ounds  of  stamp  mineral  and  2,740,365  of 
masses),  8,064,253  pounds  of  ingots,  together  with  the  much  higher  price 
and  lessened  construction  account,  ran  the  net  income  up  to  $596,677.60, 
oat  of  which  dividends  of  $400,000  were  paid.    The  company  has  paid 
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$5,770,000  in  dividends  on  a  total  prodnct  of  114,691,387  pounds  of  cop- 
per, with  an  original  capital  of  $300,000  paid  in,  and  had  assets,  after 
paying  the  last  dividend,  of  $542,045.15. 

FranJclin, — During  1889  and  1890  the  Franklin  showed  a  steady 
recovery  in  the  grade  of  the  rock,  the  copper  contents  of  the  material 
hoisted  being  1.497  per  cent,  in  1890  against  1.164  per  cent,  in  1889, 1  per 
cent,  in  1888,  and  1.12  per  cent,  in  1887.  The  amount  of  rock  hoisted  rose 
from  186,740  tons  in  1889  to  188,355  tons  in  1890,  whUe  the  quantity 
crushed  increased  from  141,579  tons  to  144,393  tons,  the  yield  of  ingot 
copper  rising  from  4,346,062  pounds  to  5,638,112  pounds.  The  cost  per 
ton  of  rock  hoisted  rose  from  $1.84  in  1889  to  $1.90  in  1890,  which  is,  how- 
ever, due  to  the  fact  that  the  stock  of  underground  was  largely  increase<l. 
Owing  to  better  prices,  the  net  income  jumped  from  $139,577.52  in  1889 
to  $373,612.49  in  1890. 

Huron, — ^The  Huron  has  continued  a  difficult  struggle  for  existence, 
and  experienced  a  heavy  falling  off  in  the  product  in  1890,  which  was  only 
1,736,777  pounds  in  that  year  against  2,219,473  pounds  in  1889,  and  an 
assessment  of  $200,000  was  levied  in  1890.    The  rock  is  apparently  too 
lean  to  allow  of  profitable  work.    The  rock  stamped  yielded  only  0.86 
per  cent,  of  ingot  in  1890,  against  0.98  per  cent,  in  1889,  and  yet  the 
quantity  mined  but  rejected  as  too  poor  was  enormous.    Thus  in  1890 
not  less  than  45,501  tons,  or  nearly  31  per  cent,  of  the  whole  taken  out* 
of  the  mine,  was  rejected.    It  seems  that  the  productive  ground  is. 
rapidly  pitching  toward  the  south,  so  that  the  lode  in  the  bottom  levels 
in  the  northern  part  of  the  mine  is  absolutely  ban-en.    In  1890  the  cost^ 
per  ton  of  rock  hoisted  was  $1.89  against  $1.69  in  1889. 

Atlantic. — ^For  close  work,  on  a  narrow  margin,  the  Atlantic  con- 
tinues to  be  the  most  interesting  mine  in  the  Lake  Superior  district. 
The  details  of  costs  for  a  series  of  years  are  given  in  the  following 
table: 

Cost  of  capper  at  the  Atlantic  mine  per  ton  of  rook  treated. 


Items  of  cost. 


Ifining,  selecting,  breaking,  and  all  but- 
face  expenses,  mrladiiig  t:izoB 

Transportation  tomtU 

Stamping  and  separating 

Vreigat,  smelting,  marketing,  and  Now 
YorkexpensoB 

Total  working  exponsea 

Total  expondIturd3 

Net  profit 

Yiela  of  copper,  percent 


1885. 


Cents. 

IB.  62 

4.80 

30.30 

25.45 


139.23 
143.60 


22.05 
0.743 


1886. 


Cents. 

80.88 

3.48 

26.53 

24.25 


135. 14 
138. 01 


16.29 
0.709 


1887. 


Cents. 

87.23 

3.80 

27.31 

23.07 


141. 41 
145. 22 


30.53 
0.712 


1888. 


Cents. 

83.73 

3.47 

26.89 

21,42 


1 35.  .51 
142. 82 


54.36 
0.667 


1889. 


Cents. 

87.87 

3.88 

27.78 

20.22 


1890. 


Cents. 

104.14 

3.46 

27.78 

ao.37 


139.75 
153.27 


6.23 
0.663 


155.75 
106.70 


27.71 
0.650 


The  figures  for  the  year  1889  cleariy  show  that,  with  copper  at  12 
cents,  the  closest  economy  will  hardly  permit  of  a  profit.  In  that  year, 
after  paying  $37,669.56  for  construction,  the  net  profit  was  $26,679.61, 
carrying  the  surplus  up  to  $323,020.93,  out  of  which  a  dividend  of 
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$<>0,000  was  paid.  The  better  price  realized  in  1800  allowed  a  mining 
profit  of  $112,064u20  to  be  obtained,  out  of  which  $30,405.21  was  paid 
for  constmction,  and  $80,000  was  paid  in  dividends.  The  mine  is  re- 
newing its  hoisting  x>lant  and  preparing  for  deeper  work,  a  high-speed 
direct-acting  engine  having  been  placed  in  1880  with  great  success. 
The  question  of  depositing  the  stamp-mill  sands  has  been  dealt  with. 

Central. — ^In  1889  and  1890  the  Central  mine  was  troubled  with  an 
irregularity  in  the  vein,  in  depth,  which  proved  to  be  due  to  a  throw  of 
220  feet  westward.  In  1889  the  production  was  lessened  by  the  neces- 
sity of  straightening  the  main  shaft,  and  this,  coupled  with  the  low 
price  of  copper,  created  an  apparent  loss  of  $26,575.59.  The  surplus 
was,  however,  drawn  upon  for  a  dividend  of  $20,000.  The  better  re- 
turns for  1890  left  a  profit  of  $22,607.33,  out  of  which  a  dividend  of 
(20,000  was  distributed,  leaving  the  surplus  at  $109,993.88,  exclusive  of 
real  estate  or  plant.  The  mine  has  paid  a  total  of  $1,970,000  on  a  capital 
of  $100,000. 

Allouez. — ^The  AUouez  Company  has  struggled  with  adversity.  Low 
prices  in  1889  caused  a  suspension  of  operations  towards  the  end  of 
October,  and  work  was  not  resumed  until  May  of  the  following  year. 
In  February,  1891,  a  fire  destroyed  the  rock  house.  The  company 
-works  a  low-grade  rock,  the  yield  of  refined  copper  per  ton  of  rock 
mined  having  been  only  0.67  per  cent,  in  1889  and  0.57  per  cent,  in  1890. 
In  the  former  year  the  cost  of  the  copper  marketed,  all  expenses  paid, 
was  12.80  cents,  while  in  1890  it  was  14.65  cents.  In  1889  the  receipts, 
including  an  assessment  of  $40,000,  were  $253,177.76,  and  the  outlays 
$238,791.55.  In  1890  the  stockholders  were  again  called  upon  for  $40,- 
000,  including  which  the  receipts  were  $247,428.28,  the  expenditures 
reaching  $257,830.40.  Exploratory  work  for  the  Calumet  and  Hecla 
lode  did  not  lead  to  favorable  results. 

Osceola.^  In  1890  the  Osceola  had  a  prosperous  year,  since  $225,000 
was  paid  in  dividends,  carrying  the  total  up  to  January  1,  1891,  to 
$1,447,500  on  a  capital  of  $1,250,000.  Increased  ^ages  and  extraor- 
dinary expenditures  brought  the  mining  cost  per  ton  of  stamp  rock  to 
$2.39,  against  $2.21  in  1889.  On  the  other  hand,  however,  the  quality 
of  the  rock  handled  improved,  the  average  being  1.44  per  cent,  in  1890, 
as  compared  with  1.291  per  cent,  in  1889.  In  1890, 214,467  tons  of  rock 
were  hoisted,  of  which  183,825  tons  were  sent  to  the  mill.  The  cost  of 
the  copper  at  the  mine  was  8.31  cents,  to  which  must  be  added  1.51 
cents  for  smelting,  freight,  and  handling,  bringing  the  total  to  9.82 
cents.  There  were,  however,  construction  costs  footing  up  to  $75,156.19, 
which,  added  to  the  new  cost,  bring  the  total  amount  at  which  the  metal 
was  produced  to  11.24  cents. 

Kearsarge. — ^The  Kearsarge  mine  continued  during  1889  to  draw  upon 
its  reserves  in  the  upper  levels  without  opening  up  much  promising 
ground  at  greater  depth.  In  1890,  however,  the  chances  for  developing 
a  permanent  mine  were  improved  by  better  developments.    Although 
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a  larger  amount  of  rock  was  treated  (73,541  and  7i,368  tons  hoisted  in 
1889  and  1890,  and  56,104  tons  and  60,619  tons  respectively  stamped), 
the  product  was  smaller,  falling  from  1,918,849  pounds  to  1,598,525 
pounds  of  ingot,  since  the  percentage  of  copper  in  stamp  rock  declined 
from  1.71  to  1.32  per  cent.  Although  the  cost  per  ton  of  rock  fell  from 
$2,49  to  $2.26,  the  cost  of  copper  at  the  mine  rose  trom  7.27  cents  in 
1889  to  8,64  cents  in  1890.  Adding  the  cost  of  smelting,  the  totals  are 
9.21  and  10.47  cents,  and  including  cost  of  construction,  9.52  and  10.68 
cents  for  the  two  years.  After  paying  a  dividend  of  $80,000  on  the  1st 
of  January,  1890,  the  company  closed  the  year  with  a  balance  of  a.ssets 
of  $144,757.31.  Explorations  on  the  Calumet  conglomerate  did  not  lead 
to  any  valuable  discoveries. 

MONTANA. 

During  the  years  1889  and  1890,  the  State  maintained  its  high  rate 
of  copper  production.  Aside  from  the  Butte  and  Boston  Oompiiny,  no 
new  producers  ox  any  consequence  entered  the  lists.  The  older  con- 
cerns have  added  more  or  less  to  their  equipment. 

The  annual  reports  of  the  Boston  and  Montana  Company  are  of  par- 
ticular interest,  since  it  is  the  only  mine  concerning  whose  operations 
data  reached  the  public,  thus  affording  some  insight  into  the  costs  of 
mining  and  producing  copper  in  the  great  Butte  district. 

During  the  fiscal  year  ending  June  1, 1890,  the  production  of  matte 
and  ore  was  22,740  short  tons,  which  yielded  20,003,604  pounds,  from 
which  $2,999,997.37  was  realized,  the  corresponding  figures  for  the  fis- 
cal year  1891  being  23,734  tons,  with  26,693,842  pounds  of  copper,  for 
which  $2,937,134.18  was  obtained.  The  average  price,  therefore,  was 
11  cents  in  1890-'91,  against  11.54  cents  in  1889-'90,  11.60  cents  in 
1888-'89,  and  11.52  cents  in  1887-'88.  It  mustbe  noted,  however,  that  the 
relatively  high  price  obtained  is  due  to  the  fnH  that  the  company  was 
still  delivering  on  contracts  with  the  French  syndicate.  In  addition  to 
the  copper,  the  company  produced  in  the  fiscal  year  1889-'90,  284,553 
ounces  of  silver,  and  in  1890-'91,  255,856  ounces.  The  total  running  cost 
in  1889-'90  was  $055,512.40  on  138,938  tonsof  ore,  while  in  1890-'91  it  was 
$612,211.57  on  144,705  tons.  The  principal  mines  are  the  Mountain 
View,  which  produced  59,779  and  60,243  touvs,  respectively,  in  1889-'90 
and  1890-'91,  at  a  cost  of  $3.31  and  $3.57;  while  32,013  and  25,341  tons 
of  Pennsylvania  ore  cost  $4.36  and  $4.12,  and  49,476  and  46,679  tonsof 
Colusa  ore,  $4.76  and  $5.51  per  ton.  These  fignres  do  not  include  con- 
struction costs,  which  in  1889-'90figured  up  $100,046.94,  and  in  1890-'91, 
$87,347.69,  the  latter  including  $72,535.72  for  the  new  Leonard  shaft. 
The  concentrating,  calcining,  and  matte  smelting  cost  $742,244.86  in 
1889-'90,  and  $772,031.82  inl890-'91,  the  other  miscellaneous  outhvys  for 
sacking,  transportation,  taxes,  etc.,  being  $138,645.31  and  $1.'59,5S8.75, 
respectively.  Thus  the  total  ninning  expenses  at  the  mine  were  $1,536,- 
402,57  in  1889-'90,  and  $1,523,832,14  in  1890-'91,  and  adding  construction 
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eo6t  at  the  mines  and  smelter,  $1,663,638.07  and  $1,628,666.05.  This 
makes  the  cost  of  fine  copper  in  matte  and  shipping  ore  at  the  mine 
respectively  6.40  and  6.10  cents.  To  this  must  be  added,  however,  the 
heavy  outlay  for  freight  on  matte  to  the  refinery,  copper  charges,  com- 
missions, refining,  etc.,  which  in  1889-'90  amoanted  to  $468,702.04,  or 
1.80  cents  per  ponnd,  and  in  1890-'91  to  $577,481.45,  or  2.16  cents  per 
ix>und  of  fine  copper  contents,  the  whole  thus  reaching  a  total  of  8.20 
and  8.26  cents,  respectively.  It  should  be  noted,  however,  that  in  this 
computation  the  copper  is  charged  with  the  entire  cost  of  production, 
thus  leaving  the  silver  to  swell  profits.  The  company  has  expended 
heavy  sums  for  a  new  smelting  plant  at  Great  Falls,  Montana,  where 
water  power  is  available,  and  an  electrolytic  refining  plant  is  to  be 
established  ultimately.  Prior  to  July  1,  1890,  the  outlays  at  Great 
Falls  were  $135,269.38.  In  the  fiscal  year  1890-'91  they  were  $462,980.79, 
thus  making  a  total  of  $598,250.17,  to  which  must  be  added  the  sums 
required  for  its  completion  early  in  1892.  The  company  has  a  capital 
stock  of  $3,125,000,  in  $25  shares;  has  issued  $1,500,000  7  per  cent 
bonds,  of  which  $339,000  have  been  canceled,  and  has  paid  twelve 
dividends,  aggregating  $1,825,000,  closing  the  year  with  a  balance  of 
quick  assets  of  $621,715.60. 

ARIZONA. 

The  history  of  the  copper  industry  in  Arizona  has  been  uneventful 
during  the  past  two  years.  Nearly  the  whole  of  the  product  came  from 
the  established  mines,  the  Copper  Queen  and  the  Holbrook  and  Cave 
at  Bisbee,  the  Arizona  and  the  Detroit  at  Clifton,  the  Old  Dominion  at 
Globe,  and  the  IXnited  Verde  at  Jerome. 

COIiOBADO. 

The  most  interesting  development  in  this  State  has  been  the  opening 
of  large  bodies  of  cupriferous  ore  in  the  lower  levels  of  some  of  the 
LeadviUe  mines.  The  Henriette  and  Maid  has  opened  out  a  chute  of 
ore  75  feet  thick  and  from  100  to  150  feet  wide  of  sulphide  ore,  with  40 
to  60  ounces  of  silver,  5  to  8  per  cent  of  copper,  and  about  5  per  cent 
each  of  lead  and  of  zinc. 

IMPOSTS. 

The  imx>ortB  of  fine  copper  contained  in  ores,  and  of  regulus  and 
black  copper,  and  of  ingot  copper,  old  copper,  plates  not  rolled,  rolled 
plates,  sheathing  metal,  and  manufactures  not  otherwise  specified,  and 
of  brass  are  given  in  the  following  tables: 
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Fine  copper  contained  in  ore$,  and  reguJvs  and  black  copper  imported  and  entered  for 

sumption  in  the  United  States,  1867  to  1890,  inclusive. 


Calendar  years  ending  Decem- 
ber 31,  fruni  1H86 14)  189U:  pn»- 
▼iooa  years  end  Jane  30. 


1867. 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1£79 

Sso 

1881 

18R2 

1883 

1884, 

IbHS 

1886 

1887 

1888 

1889 

1890 


Fine  copper  contained 
m  ores. 


Quantity. 


Founds. 


3,496.994 

24, 960. 6U4 

1, 936, 875 

411.  :n5 

584. 878 

702.  U86 

60<>.266 

1,3:J7. 104 

5;i8, 972 

76.  fxn 

87.039 

51.950 

1, 165.  283 

1, 077. 217 

1, 473. 109 

1,115,386 

2, 204. 070 

3,  G<i5, 739 

4, 5:'.0. 400 

3, 886, 192 

4, 850, 812 

3, 772, 838 

3,448,237 


Value. 


1036.271 

197, 203 

448.487 

134,  736 

42, 453 

69.017 

80,132 

70.633 

161. 903 

68.922 

9.756 

11,785 

6,199 

173,712 

124, 477 

147,416 

113,  349 

219,957 

343, 793 

341,558 

194,785 

381,477 

274,649 

241,732 


Regulus  and  black 
copper,  (a) 


Quantity. 


Pounds. 


499 

4.247 

1,444,239 

28,880 

12.518 

8.584 

1,874 


2, 201. 394 
402.640 
224,052 


2.036 

285,322 

1,960 

27.650 

4,971 

60,525 

221,838 


Value. 


$60 
1.083 
279.631 
6,397 
2.076 
1,613 

260 


887,163 
51,633 
80,013 


204 

20,807 

98 

1,366 

824 

4,244 

16,688 


Total 
value. 


a  Not  enumerated  until  1871. 


1936,271 

197, 2U3 

448,487 

134,736 

42. 513 

70.100 

35»,763 

76.030 

163,979 

70,535 

10,016 

11.785 

6.190 

610,875 

176, 110 

177,429 

113, 349 

220.161 

361,600 

341,656 

196.151 

381,801 

278,893 

267,420 


Ckfpper  imported  and  entered  for  consumption  in  the  United  States,  1867  to  1890,  ineimeiM* 


Calendar 
years  end- 
ing Decem- 
ber 31, 
from  1886 

to  1890; 

previoua 
years  end 

June  30. 

Bars,  ingots,  and 
pigs. 

Old,  fit  only  for 
remanufacture. 

Old,  taken  from  bot- 
toms of  American 
shipa  abroad,  (a) 

Platea  not  rolled. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

Pounds. 

1, 635, 963 

61,394 

13, 212 

6,157 

3, 316 

2,638,589 

9, 697, 608 

713,935 

58,475 

5,281 

230 

1 

2,515 

1, 242, 103 

219.802 

6,200 

$287,831 

6,935 

2.143 

418 

491 

578,965 

1,984,122 

134,326 

10,741 

788 

30 

1 

362 

206,121 

30,168 

636 

Pounds. 
569. 732 
318, 705 
290,780 
255, 386 
369. 6;i4 

$81,930 
42,652 
34,820 
31, 931 
iR.  672 

Pounds. 

Pounds. 

430 
148, 192 
650,431 

$i29 
38,770 
07,888 

1,144,142    178.536 

1,413.040   2{)5,711 

733,326  il.'i7.0R7 

32,307 
9,500 
11,636 
10,304 
41,482 

$4, 913 
930 
1,124 
1,981 
5,136 
6,004 
1,107 

396,320 
289,987 
219, 443 
198, 749 

55,564 
35,545 
28,608 
25.  .^.'i 

8 
6,467 

4 
000 

112, 642     11, 997 
695,255     91,234 
541,074     63.383 
508,901  '  50.629 

11,000 

27,074 

120 

20 

4,406 

11 

8 

14,680 

16,075 

9,415 

1,504 
1,629 
666 
654 
1,160 
584 
129 

330,495 
149, 701 
81, 312 
37,149 
39,957 
37,620 
19,912 
284,789 

36,166 
12,099 
6,658 
2,407 
2,374 
2,535 
1.176 
28,473 

1884 

1885 

1886 

1887 

1888 

1889 

1800 

(6)542 

914 

276 

212 

1,787 

3,160 

5,180 

107 
172 
37 
22 
299 
622 
859 

•  Kot  enumerated  until  167B. 


h  Indttdee  "  platea  not  rolled"  ainoe  1884. 


k 


coppEat 


67 


C&pper  imported  amd  etUeredfor  ocHMKiiiptwm  in  the  United  States,  1867  to  1390— Cont* 6.. 


Calendar  yean 

eadini;  December 

31,  from  1886  to 

1890;  previous 

yean  end  June  30. 


1867 
1888 
1809. 

1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
18M1. 
1882. 
lo83. 
1884. 
1885. 
1886. 
1887. 
1888. 
Iffi9. 
1890. 


Plates  rolled,  sheets, 
pipes,  etc. 


Quantity. 


Foundt, 


5,855 
2,842 
6,529 
470 
3,770 

37,925 
5,208 

13,848 
4,200 


Value. 


$1,101 
1 

89 

2,039 

7,487 

18,895 

4,514 

27 

617 

826 

203 

1,201 

786 

4,184 

82 

1,551 

379 

2,330 

120 

339 

5,493 

737 

2,082 

917 


Sheathing  metal,  in 
part  copper,  (a) 


Quantity. 


Pounda. 
220,889 
101,488 
43,669 


282,406 

136,055 

18,014 

110 

647 

300 

6,044 

89,520 


6,791 
19,037 
86,619 
21,573 
18,189 
23.622 
23,520 
87,468 


Value. 


$37,717 

18,852 

6,502 


50,174 

28,650 

2,908 

22 

66 

20 

603 

4,669 


1,047 
926 
9,894 
1,017 
1,867 
2,696 
2,672 
4,467 


Manufac- 
tures not 
otherwise 
specified. 


Total  value. 


Value. 


$15,086 

21.402 

43, 212 

485,220 

668,894 

1,007,744 

860,281 

125,708 

86,572 

29,806 

41,762 

86,473 

39,277 

130,329 

284,509 

77,727 

40,343 

55,274 

61,023 

81,871. 

87,289 

14,567 

13,430 

24,762 


$424,666 

89,932 

86,806 

619.608 

722,673 

1,817.910 

3, 216, 429 

448,252 

127,272 

71,940 

76,761 

68,319 

68,031 

432,52? 

390,318 

141,372 

78.601 

71,290 

79,027 

37,155 

47, 174 

20,834 

19,782 

67,468 


aDoes  not  Include  copper  sheathing  In  1867, 1868,  and  1860. 
Bra—  imparted  and  entered  for  ooneumptMn  in  the  United  States,  1867  to  1890,  inoluHvc. 


Calendar  yean 

ending  December 

31,  from  1886  to 

1800;  previous 

yean  eiMlJune  30. 


1887. 
1868. 
1860. 
1870. 
1871. 
1872- 
1873. 
1874. 
1875- 
1876. 
1877. 
1878. 
1870. 
1880. 
1881. 
1882. 
1883. 
1884. 
1886. 
1886. 
1887. 
1888. 
1880. 
1800. 


Ban  and  piga. 


Quantity. 


Pcundt. 


31,104 
33,179 
54,106 
28,453 
17,963 
66,656 
253 
370, 273 


050 


85,370 
30,760 
6,380 
1,611 
2,805 
6,705 
2,832 


7,687 
7,006 


Value. 


$3,009 
2,071 
2,457 
8,791 
2,803 
1,664 
7,147 
19 

38,867 


49 


11,202 
8,168 
669 
445 
632 
295 
662 


1,093 
1,261 


Old,  fit  only  for  ro- 
manufaetun. 


Quantity. 


PoundM. 


120,913 
131, 640 
98,825 
438,085 
829,964 
609,478 
682. 151 
124,285 
618, 191 
689,633 
713, 171 
485,354 
958,590 
1,615,402 
2,954,148 
1,015,346 
608,923 
166,317 
143, 121 
189, 157 
257,748 
188,467 
285,089 


Value. 


$26,468 
11.699 
10,  KW 
6,918 
37,922 
73,098 
71,494 
64,848 
12,786 
64,771 
59,402 
67,551 
82,278 
76,093 
151,541 
263,891 
84.786 
40,766 
16,717 
80,517 
80,158 
40,373 
87,293 
88,938 


Not  other- 
wise pro- 
vided for. 


Total  value. 


Value. 


$170, 873 
181, 114 
198, 310 
49,845 
13,669 
23,738 
114, 767 
850,266 
273,873 
232,870 
207,642 
205,209 
232, 030 
839,131 
331.506 
400,477 
485,321 
429,224 
400,175 
374,364 
831,800 
156,738 
140,193 
176,684 


$200,440 
104,884 
211,606 
60,554 
64,384 
06,500 
103,408 
415,138 
825,526 
287,641 
267,044 
262,760 
264,357 
414,224 
494,240 
667,536 
670,666 
470,486 
416,424 
405.176 
862,520 
107,  111 
178,570 
216,883 


KXPOBTS. 


In  a  very  brief  time  the  United  States,  with  its  exuberant  production, 
has  become  one  of  the  largest  contributors  to  the  supply  of  the  world. 
The  following  tables  show  the  quantities  of  copper,  copper  ore  (includ- 
ing matte);  and  manufactured  copper  exported  for  a  series  of  fiscal  years : 
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iia«i/iiatiir«<l  v>pp«r  exported  fiom  the  United  Statm,  1791 1* 


80  uutU  1842.  «ad  7a»  M 
•tDoe. 

VriUB. 

M  m.m  1842,  uid  Jnn.  » 
■ince. 

T>1», 

si 

12,  on 

838 

■n3.88C> 

188,273 
B0.T81 

72.  *n 

»tT*4 
81.383 
81.334 
88.864 
72.832 
«,021 
7B;234 
81, 4M 

04,880 
81,408 
80,203 

losioss 

10B.20S 

807,  (M 
1.888,20 
1,048.  us 
1,004.132 
3,375. 928 
1.0B8,S4« 
1.038,038 

12,742 

4,031 
B.09S 
1T;42« 

a:  644 

800 
18,152 

12;  721 

ii 
11 

iS:64i 

.11 

"wflJ?Sr" 

o™. 

Pig.,  b«..^-h«u,  and 

tared. 

Tntal 

QoMillty. 

V»lnii, 

QuMnitr. 

VBlne. 

V«loa. 

Si 
11 

46,352 

■11 

32:  W7 

^^ 
»,«B 
28,030 

iSS 

792,450 

is 
IS 

!S:!S 

7M,57B 

1:1 

8»,GU 
843,771 
2,830:886 
4,738,001 

JStiS 

0.779,284 
4.413.067 

1,134,380 

»I!!:S! 

3BT,e«e 

88,868 

608,180 

8,128,470 

14.304,180 

U^  401, 868 
li;  287,  878 

17,  SOO,  7SB 
4.208.288 
*.8W,107 
3,340,531 

17,044:700 
44.731,868 
19,883,421 
12.471,388 

18,  SIS,  410 
10.1»71,B8» 

ss 

33,663 
803, US 
327,287 

133:020 

io:423 

m;4»7 

1,042.638 
8,088,398 
3.718.313 
3,102,466 

6,338,881 

ii 

1,305,8TB 

•208,013 
m040 

171,002 

121,842 

11 

34s:u4 

78.800 

■SSJ 

08,048 

KS 

107,630 

78,388 
n^0B4 

tu.ui 

88.784 

mM8 

is 

602,888 

1,042. 348 
816.431 

W7.T35 

S:SS 

1,815,388 

KS! 

2,488,031 
1,833.208 

848,318 

ffr6,3S6 
748, 4M 

Si 

11,887,140 
10,209,731 

6,818,888 
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Faltie  of  droM  and  its  manufaeiures  exported  from  the  United  StaUs^  1861  to  1890,  ir 

elusive. 


Ffacal  yeatra  end* 
inc  Jane  30— 

Yalae. 

Fiscal  yean  end- 
ing Jane  30— 

Valne. 

Calendar  years 

ending  December 

31,  ftt>m  1886  to 

1890;  previona 

years  end  June  30. 

Yatne. 

1887 

$12,864 
16,841 
40,063 
189,997 
210,  816 
229,458 
494,575 
603.631 

1875 

$1,000,629 
256,974 
327, 817 
589,451 
200,871 
18 1, 468 
216,057  1 
822,439  1 
1 

1883 

$287,847 
»01,014 
538,118 
183,686 
275,019 
327, 170 
866, 7:« 
895,960 

18G8 

1876 

1884 

1869 

1877 

1885 

1870 

1878 

1886 

1871 

1879 .' 

1887 

1872 

1880 

1888 

1873 

i  1881 

1889 

1874 

1882 

1890 

1 

EaeperU  of  oopper  ore,  matte,  ingot,  eheeie,  and  manufactures  of  copper  for  the  oalendur 

years  1886, 1887,  1888,  1889,  and  1890, 


Articles. 


Ore  and  matte long  tons. 

IngotA.  bara,  and  old pounds . 

S»ltuDta Jo. . . 

All  other  mannfactares  of 


Total 


1886. 


Qoantity. 


20,876 

19, 504. 087 

49,334 


Yalne. 


$2,341,164 

1,960,189 

8,583 

76,386 


4,386,322 


1887. 


Qnantlty. 


25,064 

12,347,507 

123,886 


Yalae. 


$2,774,464 

1,223,260 

24,668 

92,064 


4,114,450 


Article 


Ore  and  matte,  lone  tona . . 
Ingots,    bars    and    old, 

pounda '•• 

Sheets pound, .. 

All  other  manalactnies 

of 


Total 


1888. 


Quantity. 


39  748 

31,664  046 
42  481 


Yalue. 


$6,779,294 

4, 899, 423 
7  382 

211,141 


11,897.240 


1889. 


Quantity. 


45,836 

16,788,418 
20,992 


Value. 


$8,226,206 

1,890,589 
6,163 

86,764 


10,209,722 


1890. 


Quantity. 


24,159 

10,890,058 
81,841 


Yalue. 


$4,413,067 

1,346,401 
18,978 

139. 949 


6,918,395 


THE  COPPER  HABKET8. 


The  following  table  summarizes  the  highest  and  lowest  prices  ob- 
tained for  Lake  copx)er  monthly  in  the  New  York  markets  from  1860  to 
1890,  both  inclosiYe: 
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Bigheat  and  loattt  price!  of  Lalie  Superior  in;goi  copper,  bj/  months,  froi 
[CenU  p«r  twund.] 


rmary. 


FoSnuipy. 


Mucb. 


AprU. 


3   I 


Mv- 


11  ' 
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In  some  months,  notably  those  immediately  preceding  and  following 
the  collapse  of  the  syndicate,  in  1889,  the  prices  were  merely  nominal. 
A  good  illustration  of  the  rates  obtained  for  Lake  copper  is  contained 
in  the  following  table  compiled  firom  the  rex>ort8  of  a  number  of  the 
Lake  companies: 

FHcet  realized  far  Lake  copper  in  1888, 1889,  and  1^90, 

[Cents  per  pound.] 


Klnee. 

1888. 

1889. 

1890. 

SalM. 

Average 
price. 

Sales. 

Average 
prioe. 

Sales. 

Average 
prioe. 

Allones  ......  ...... 

Poundt. 

314. 198 
3,655,751 
3,974,972 
1, 817, 023 
2,414.169 
4, 134, 320 
6,367,809 

829.185 
11,036,469 

18.71 
15.07 
14.78 
li.80 
14.92 
15.03 
15.93 
16.60 
12.90 

Poundt. 

1,762,816 

3,300,667 

8,698,837 

1,270,592 

1, 900,  081 

4,534,127 

6,405,686 

1,918,849 

8,928,249 

12.08 
12.05 
12.09 
12.57 
12.83 
11.94 
11.96 
12.58 
11.99 

Poundt. 
1,407,828 
2,520,542 
2,821,616 
1,413,391 
1,375,000 
6,294,792 
8, 064, 253 
1, 598, 525 
14,076,057 

14.73 
14.80 
16.21 
14.94 
14.86 
15.51 
16.36 
15.08 
li.01 

Franklin 

Central 

Huron 

OecDola  .............< 

Oaincv 

J^^^'naxgft -.  r 

ranuuuck  (a) 

a  Fiscal  years  ending  Jane  30, 1889, 1890,  and  1891. 

The  figures  furnish  the  means  for  estimating  fairly  well  the  average 
prices  obtained  for  the  diflferent  years.  They  do  not,  however,  cover 
the  sales  of  the  largest  producer,  but  it  may  be  stated  that  the  average 
prices  realized  were  12  cents  in  1889  and  15  cents  in  1890. 

As  covering  the  longest  period,  the  report  of  the  yearly  sales  of  the 
Osceola  are  the  most  interesting  in  showing  the  fluctuations  in  the 
price  of  Lake  copper.  Since  1874  the  sales  of  this  company  have  been 
as  follows: 

Salee  of  capper  and  average  prioee  hy  ihe  Oeoeola  Mining  Company,  1874  to  1890, 


1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 


Sales. 


Poundt. 

936,002 
1, 330. 313 
1, 693. 737 
2, 774,  777 
2.  705. 998 
3, 197.  387 
3.381.061 
4.176,976 
4. 179, 782 


Average 
price. 


Ott.  per  lb. 
23.37 
22.77 
20.57 
18.19 
15. 53 
17.79 
19.15 
17.77 
17.70 


Years. 


1883 

1884 
1XH5 
188« 
1887 
1HH8 
18-»9 
1890 


Sales. 

Average 
price. 

Poundt. 

Cts^perlb. 

4. 256, 409 

14.96 

4, 247,  630 

12.82 

1. 639. 160 

10.75 

3.560.786 

10.51 

3,583.723 

11.86 

4, 134,  320 

15.03 

4,534,127 

11.94 

5,294,792 

15.51 

The  principal  events  in  the  copper  market  during  1890  were  closely 
associated  with  the  marketing  of  the  syndicate  metal  controlled  by  the 
guaranteeing  bankers.  On  the  whole,  the  operations  were  conducted 
judiciously  and  were  greatly  aided  by  the  rising  tendency,  created  by 
the  enormous  demand  on  the  part  of  the  manufacturers.  January 
opened  with  Lake  copper  at  14.25  cents,  at  which  banker's  copper  was 
put  on  the  market.  A  rising  tendency  developed  during  the  month, 
aided  by  the  attitude  of  the  mining  companies,  who  were  holding  at  15 
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cents.  February  was  quieter,  with  a  somewliat  weaker  market,  largely 
created  by  the  offering  of  copper  by  second  hands.  The  market  re- 
mained quiet  in  the  early  part  of  March  at  14|  to  14^  cents,  until  the 
announcement  was  made  that  the  mining  companies  had  contracted 
with  manufacturers  for  a  large  quantity  for  April,  May,  and  June  de- 
livery at  14  cents,  which  was  followed  later  in  the  month  by  the  selling 
of  about  2,000,000  pounds  of  banker's  stock  at  14^  cents.  The  market 
fluctuated  in  the  early  part  of  April  between  14J  and  14^  cents  for 
Lake,  casting  brands  being  quoted  at  12|  to  12^  cents.  A  further  op- 
portunity was  offered  during  this  month  to  the  bankers  to  dispose  of 
about  8,000,000  pounds,  followed  early  in  May  by  the  placing  of  2,000,000 
pounds  of  Arizona  copper.  The  market  rose  rapidly  from  14J  cents 
early  in  the  month  of  May  to  15  cents,  near  which  figure  additional 
banker's  stock  was  placed  on  the  market,  the  month  closing  with  an 
active  demand  at  15J  cents  for  jjrompt  deUvery  of  Lake  copper  and 
13.35  cents  for  casting  brands.  June  witnessed  the  closing  out  of  all 
that  part  of  the  bankers'  stock  not  tied  up  by  litigation,  about  5,000 
tons  of  Lake  copper,  and  large  sales  by  the  mining  companies  at  rap- 
idly advancing  prices,  the  month  closing  with  16f  cent^  asked  for  Lake 
and  14J  cents  for  casting  copper.  During  the  same  month  very  large 
quantities,  about  20,000  tons,  of  matte  were  disposed  of  by  the  heirs  of 
the  syndicate.  Although  there  were  some  offerings  from  second  hands 
to  realize  profits  on  a  rising  market,  the  price  of  copper  rose  steadily 
in  July  until  17J  cents  was  reached  at  its  close  for  Lake  copper  and 
14j  cents  for  casting  brands.  Operations  on  a  very  large  scale  were 
carried  through  in  England,  the  bankers  disposing  of  close  upon  25,000 
tons  of  metal  in  the  English  and  French  markets.  The  demand  be- 
came less  urgent  in  August,  and  although  the  mining  companies  made 
large  sales  for  September  and  October,  delivery  in  September  at  17 
cents,  followed  by  further  purchases  by  the  consumers  at  full  prices  in 
October,  the  market  showed  a  weakening  tendency,  which  was  more 
pronounced  in  casting  than  in  Lake  copper,  the  market  entering  No- 
vember with  the  former  at  14  cents  and  the  latter  to  16|.  The  financial 
crash  in  Europe  and  its  serious  efiect  upon  business  in  all  lines  in  this 
country  told  on  copper,  which  declined  slowly  to  16J  cents  during  the 
month,  the  Lake  companies  withholding  from  the  market  entirely.  The 
weakness  became  more  pronounced  in  December,  and  although  pro- 
ducers sold  at  17  cents  considerable  quantities  for  forward  delivery, 
they  undertook  to  protect  consumers  against  a  decline,  which  develox>ed 
rapidly,  the  year  closing  with  Lake  copper  offering  at  15  cents,  export 
sales  at  14  cents,  and  casting  brands  seeking  a  market  at  13  cents. 
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The  flnctnations  in  the  price  of  copper  during  the  past  decade  in  the 
English  market  are  shown  in  the  foUowing  table: 

Average  values  of  copper  in  England, 


1880 
1881 
1882 
1883 
1884 
1K86 
1886 
1887 
1888 
1889 
1800 


Chile  bars, 
orG.O.B. 


Long  ton. 
£  s.  d. 
62  10 
61  10 
66    17 

5 

9 

0 

9 

43  16  11 
79  19   41 
49  10   5 
54   6   5 


63 
54 
44 

40 


0 
0 
0 

10 
1 

10 
8 


Ore,  25  per 
cent. 


Pieoipitate. 


THE  PBINGIPAL  FOBEIGN  PB0DUCEB8. 

T%e  eopper  production  of  the  world,  188S  to  1890,  inclusive. 


Coontriea. 

1880. 

1888. 

1888. 

1887. 

1886. 

1885. 

1884. 

1883. 

KUBQPB. 

Great  Britain 

Spaiu  and  Portugal  : 

KioTinto 

Tbaraii. 

MaiM}n&  Barry. 

Sevilla 

Long 

tons. 
(a)l.OOO 

30,000 

(a)  10, 300 

(a)5, 600 

870 

(a)l,200 

(a)4,225 

15,800 

(a)2, 000 

1,210 

(a)300 

<a)800 

(a)l,375 

3,000 

4,800 

Long 
tona. 
905 

29,600 

(a)ll,000 

(a)5.250 

1,850 

1.200 

(a)6,500 

15,506 

(a)l,860 

1,225 

(a)300 

830 

1,357 

8,500 

4,070 

Long 

ton*. 

(a)l,500 

(a)32, 000 

(a)l  1,500 

<a)7, 000 

1,700 

(0)900 

(a)7,200 

13,380 

(0)1,850 

1,010 

858 

(a)900 

1,570 

(0)2,500 

4,700 

Long 
tona. 
389 

26,663 

(a)ll,  0()0 

(a)7, 000 

2,300 

(0)856 

4.060 

13,025 

(o)l,  850 

883 

531 

905 

1,460 

(0)2,500 

5,000 

Long 
tona. 
1,471 

(0)24,700 

(0)11,000 

(0)7,000 

2,135 

1,258 

8.660 

12,505 

1,870 

733 

366 

520 

2.220 

900 

4.875 

Long 
tona. 
2,773 

23,484 

(a)ll.  500 

(0)7.000 

1,800 

1,665 

2,424 

12,450 

(0)2,800 

585 

504 

775 

2.560 

835 

(o)5, 100 

Long 
tona. 
3,350 

21,564 

(0)10, 8ua 

(a)7, 500 

2,000 

(0)2,300 

2,251 

12,582 

(o)2, 2U0 

670 

614 

662 

2,706 

1,325 

4,700 

Long 
tona. 
2.620 

20,472 
9,800 
8,000 
2,026 
2,357 

1,000 

12,634 

3,508 

572 

661 

732 

2,630 

1,600 

3,500 

Portngneia 

Poderoea    and 

ot  hers 

Germany  : 

Mwiiifeld 

Otber  German . 
Aastria 

Hunff&TV  - 

SWC41«A 

Norway 

Italy 

Total  Europe.. 

90BTB  AMUUCA. 

United  Statea 

<'anwla       

82,480 

84,843 

88,568 

78,402 

75,203 

76.255 

75,224 

72, 172 

U5,669 
3,050 
1,735 
4.325 

100, 918 
2,500 
2,615 
8,780 

101,054 

(0)2,250 

2,050 

2,766 

81,017 
1,400 
1.180 
2,050 

70,430 

1,440 

1,125 

850 

74,052 

2,500 

778 

375 

64,708 
236 
668 
291 

51,574 

1,055 

1,053 

489 

Newfoundland 

Mexioo 

Total    North 
America 

SOUTH  AM£inr* 

Chile 

124,779 

108,813 

108,120 

85.647 

73,845 

77,705 

66,908 

54,171 

26,120 

(a)500 
150 

6.370 
150 

24,260 

<a)l,200 
275 

6,068 
100 

31,240 

1,450 
250 

4,000 
150 

29,150 

(0)1,300 
50 

2,900 
170 

35.025 

1,100 
75 

3,708 
180 

88,500 

(0)1,500 
229 

4,111 
233 

41,648 

(0)1,500 
362 

4.600 
159 

41.099 

1,680 
396 

4,018 
293 

Boliria: 

Corocoro 

Pem.  ........•..■•• 

Tenesuela: 

New  Quebradft. 
Argentine  Kepablio 

Total    South 
America.... 

AwaacA, 

Algiera 

Cape  of  Good  Hope . 

Total  Aftica.. 

33,290 

81,988 

37,090 

83,570 

40,068 

44,573 

48,260 

47,486 

120 
6,450 

160 
(a)7,700 

60 
7.500 

150 
7,250 

110 
6,015 

250 
5,450 

260 
5,000 

600 
5,975 

6,570 

7,860 

1 

7,550 

7,400 

6,125 

5,700 

5,260 

— — — ^ 

6,575 

\ k 

mSeUmated, 
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The  topper  production  of  ike  world,  188S  to  1890,  inoZtwive— Gontinaed. 


Countries. 

1890. 

1889. 

1888. 

1887. 

1886u 

1885. 

1884. 

1883. 

AfflA. 

TavsB 

Long 

ton*. 

15,000 

Lvng 

Uma. 

15,000 

Long 

tan*. 

(a)ll,000 

iMng 

ton«. 

(a)ll,  000 

Long 
ion*. 
10,000 

Long 

ton*. 

(a)10, 000 

Long 

tou*. 

(a)10,000 

Long 

ton*. 

7.600 

"  "i»«" 

Total  Asia.... 

AUSTBAUA. 

ir>,  000 

15,000 

11,000 

11,000 

10,000 

10,000 

10,000 

7.600 

7.600 

8,900 

7,550 

7,700 

0,700 

11.400 

14,100 

12.271 

a  Estimated. 
EECAPirmLATIOlir. 


Countries. 

1890. 

1880. 

1888. 

1887. 

1886. 

1885. 

1884. 

1883. 

1 

Sxirope 

Long 

t07i*. 

82,480 

124,779 

33,290 

6,570 
15,000 

7,500 

Long 

ton*. 

84,843 

109, 813 

81,083 

7,860 

15,000 

8,300 

Long 

ton*. 

88,568 

108.120 

87,000 

7,550 

11,000 

7,550 

Long 

ton*. 

78,402 

85,&47 

33,570 

7,400 
U.OOO 

7,700 

Long 
ton*. 
76,203 

T.i,  845 
40,088 

6, 125 
10,000 

0,700 

Long 
ton*. 
76,255 
77,705 
44,573 
5.700 
10,000 
11,400 

Long 
ton*. 
75,224 
65,903 
48,268 
5,200 
10,000 
14.100 

Long 

tutus. 

72,172 

54,171 

47.485 

6,575 

7,600 

12,271 

North  America 

South  Amurioa 

Aftica 

Asia 

AastraJfa .--,,- 

Total 

260,610 

257,700 

250,878 

228,710 

214,061 

225,633. 

218,756 

200,274 

With  the  exception  of  the  figures  for  the  United  States  the  data  in 
the  above  table  were  taken  from  the  annual  statistics  of  Messrs.  Henry 
K.  Merton  &  Co.,  of  London.  In  1890  the  United  States  produced  42.9 
per  cent,  of  the  whole  output  of  the  world  against  22.4  per  cent,  in  the 
year  1882,  when  production  statistics  were  first  carefully  collected. 

British  imports  and  exports  of  copper. 


YeazB. 


1860 
1865 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1870 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1880 
1800 


Imports  of— 


Bars,  cakes, 
and  ingots. 


Long  ton*. 
13, 142 
23,137 
30, 724 
33. 2'J8 
40,000 
35. 840 
39.  906 
41.931 
39, 145 
39,  743 
39,360 
46.  670 
36,  509 
32.  170 
35,  5'i9 
35.  <5:>3 
39, TC7 

42,9G9 

29,198 

44,  rm 

(ft)38, 576 

(4;)49, 461 


Copper  in 

ores  and 

furnace 

products. 


Longtof^*. 
U,  715 
23,922 
27, 025 
23,671 
21, 702 
26,756 
27,894 
29,483 
36, 191 
53,582 
48, 212 
50, 421 
50,225 
54,057 
58,366 
63,403 
69.623 
81.610 
65,046 
73, 891 
00,867 
101,  407 
01,788 


Total  im- 
IH>rts. 


Long  ton*. 

26,857 

47, 050 

57, 740 

66,899 

70, 702 

62,596 

67,800 

71, 414 

75, 336 

03,325 

87,572 

07,091 

02,734 

86,227 

03, 875 

99.146 

109. 390 

12:J,  M9 

108,  015 

103,  089 

135. 470 

139, 983 

141,  249 


Exports. 


Long  ton*. 
26,117 
41,398 
53,006 
56,633 
53, 195 
55,716 
59, 742 
51,870 
52,468 
54,088 
55.001 
62,412 
59,482 
61,689 
55,683 
50,350 
64.691 
62.  080 
60,511 
69.453 
(a)72. 066 
75,627 
89,747 


Apparent 
English 
consump- 
tion. 


Long  ton*. 


30.774 
32, 870 
31,607 
42,877 
40,460 
51,263 
54,323 
41,158 
63,096 
42,562 
65,750 
66.170 


a  Including  22,557  tons  of  Chile  bars  transferred  to  France. 

}i  Including  1,166  tons  of  Chile  bars  transferred  from  France  to  England. 

#  laolading  3,501  tons  of  Cliile  bars  transferred  from  France  to  England. 


COPPEB. 
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The  following  figures  from  the  Board  of  Trade  returns  for  the  past 
nine  years  show  in  detail  the  form  in  which  the  copper  is  brought  into 
Grreat  Britain  and  in  what  form  it  is  exported: 

Imports  of  copper  into  Great  Britain  from  188t  to  1890,  inclusive. 


Cbaiacter. 


PttTO  in  pyrite« 

Pare  in  i/recipitAte. 

P  ure  in  ore 

Pure  in  regular 

Bats,  cakea,  etc 


Total 


1882. 

1883. 

1884. 

1886. 

1880. 

1887. 

1888. 

1888. 

1890. 

Long 
tons. 
15,672 
17.9:^5 
15, 489 
9.270 
35,509 

Long 
tons. 
15, 016 
23,645 
15, 880 
8,952 
35,653 

Long 
tons. 
14,077 
19,688 
24.677 
11, 181 
39,767 

Long 
tons. 
16,333 
21,398 
15,683 
28,202 
41,933 

Long 
tons. 
13,905 
19,323 
13,749 
18.069 
42,969 

Long 
tons. 
14,940 
21, 819 
15,148 
21,984 
29,198 

Long 
tons. 
15,448 
26,366 
19,452 
29,601 
44,003 

Long 
tons. 
16,097 
25,110 
22.219 
37.981 
(a)38, 576 

Long 
tons. 
16,422 
25,503 
18,000 
31,803 
49,461 

93,875 

99,146 

109,390 

123,549 

108, 015 

103,089 

135,470 

139,983 

141,249 

a  Indnding  1,166  tons  of  Chile  ban  transferred  from  France  to  England. 

The  following  table  gives  the  details  relating  to  the  British  imports 
of  precipitate  and  regains: 

Imports  of  precipitate  and  regulus  into  Great  Britain  from  188S  to  1890^  inclusive. 


Countries. 


1882.      1883. 


1884. 


Long  Long  Long 

tons.  tons.  tons. 

PoTtagal 7,301  8,873  7,161 

Spain 21,.'598  28,962  27.(^21 

Cbile 10,882  6,384  lO.«i« 

United  states.... I |  5.8U6 

other  ooontriee  ..19, 716  13, 509  HI,  124 


1885. 


Long 

tons. 

8.283 
38. 267 

5,255 
29.801 

6.0O0 


Total !49,297   57,728  62,410  87,666 

oopper !27.2U5  32,597   34,172  ,49,600 

I  '  I 


1886. 


Long 

tons. 

6.657^ 
38,666S 

1,637 
16,^105 

5,240 


08,305 


Fine 
cop- 
per. 


Long 
tons. 

24,032 

737 
10,853 
1,770 


37,392 


1887. 


Long 

tons. 
ilO,758? 
»37, 8925 

1,595 
24,229 

5,366 


Fine 
cop- 
ier. 


79,840 


Long 
tons. 

24,754 

718 

15,  039 

2,292 


42,803 


1888. 
Fine 
cop- 
ier. 


Long 
tons. 

30,119 

734 
20, 752 
4,362 


1889. 
Fine 
cop- 
per. 


Long 
tons. 

28,157 

I  1,919 
26,581 
I  6,434 


55.907  ,03,091 


1890. 
Fine 
cop- 
per. 


Long 
tons. 

28,018 

2,122 

18,897 

8, 329 


57,300 


The  notable  feature  is  the  heavy  increase  in  receipts  of  fine  copper 
in  matte  from  the  United  States  in  1889  and  the  falling  off  in  18d0. 

In  detail,  the  imports  of  copper  in  the  form  of  bars,  cakes,  etc.,  into 
Great  Britain  were  as  follows: 


Imports  of  copper,  wrought  and  unwrought,  into  Great  Britain, 


Coantriea. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

Chile 

Long 
tons. 
24,258 
9,400 

Long 
tons. 
21,019 
9,150 

Long 

tons. 

22,585 

8,152 

Long 
tons. 
22,799 
9,  531 
1, 773 
1,560 

Long 
tons. 
22,843 
ft.  329 
3.584 
4,011 

Long 
tons. 
24.832 
8.  r)04 
3, 375 
5,160 

Long 

tons. 
21,748 
9.  933 
2,110 
6,178 

Long 
tons. 
17. 516 
5,412 
1,46a 
4,801 

Long 
tons. 

21,534 
5,398 
4,680 

12,991 

Long 

tons. 

17,631 

6,567 

8,799 

(a) 11, 675 

Long 
tons. 

19, 716 
5,355 
l,2d9 

23, 121 

Aoatralia 

A  (perics 

Other  ooontries. 
Total 

2,845 

2,001 

4,T72 

30,509 

32, 170 

35,509 

35,053 

39, 707 

41,931 

42, 969 

20,198  44,003 

38.572 

49,461 

•Inclnding  1,100  tons  of  Chile  bars  tranafened  firom  France  to  England. 

Messrs.  James  Lewis  &  Son,  of  Liverpool,  estimate  as  follows  the 
imports  of  other  than  Chile  copper  into  Liverpool,  London,  and  Swan- 
sea during  the  years  1882, 1883,  1884,  1885,  1886,  1887, 1888,  1889  and 
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1890,  which  represents  the  total  imports,  with  the  exception  of  precipi- 
tate, into  Newcastle  and  Cardiff,  reliable  returns  of  which  can  not  be 
obtained,  bat  which  is  estimated  to  vary  from  8,000  to  10,000  tons  fine 
per  annum : 

ImporU  of  co^pper  product  into  Liverpoolf  Swansea,  and  London. 


Countries. 


ChUe 

UDited  StRt«8 

Spain  and  Portugal 
Spain  (precipitate) . 

Spain  (pyritea) 

Anatralia 

Cape  of  Good  Hope. 

New  Quebrada 

Japan 

Italy 

Norway 

Canada 

Newfoundland 

Mexico 

Peru 

River  Platte 

other  couutriea  — 


Total  torn  fine 


1882. 


Long 

tont. 

80,112 

745 

464 

8,757 

15,073 
9,847 
5,298 
8,164 


1,386 
446 
347 

1,362 
372 
821 
260 
925 


1883. 


79,979 


Long 
tons. 

27,504 
9.410 
2,788 

11,249 

15,017 
9,694 
5.670 
3,960 


1,091 
296 
448 

1,185 
489 
426 
319 
946 


90,492 


1884. 


Long 

tona. 

31,296 

17,809 

2,350 

10,009 

14,077 

9,685 

6,042 

8,675 

1,064 

1.310 

289 

266 

224 

291 

408 

131 

284 


08,7*41 


1885. 


Long 
Um». 

28,985 

24,037 
4,655 
9,186 

16,383 
8,951 
5.405 
4,074 
8,010 
835 
27 


723 
874 
229 
233 
825 


107.882 


1886. 


Long 

torn. 

27,191 

13,488 

5,721 

10,038 

18,906 

10,096 

7,078 

3,055 

3,572 


8 

801 

243 

68 

179 

1,049 


97,461 


1887. 


Long 

torn. 

20,008 

16,534 

5,178 

13,042 

14,940 

6,047 

8,271 

2,261 

200 

1,055 


04 

860 

61 

13 

167 

1,074 


1888. 


Long 

Umt. 

24,470 

26,780 

5,915 

15,568 

15,448 

6,746 

8,820 

8,574 

4,460 

1,058 

545 

156 

465 

158 

202 

135 

4,054 


88,904  117,631 


1889. 


Long 

tona. 

22,070 

80,729 

5,189 

17,192 

16,097 

6,285 

11,507 

4, 299 

2,523 

1,043 

za 

181 
631 

8,038 
271 
184 

1.389 


1800. 


123,762 


Long 

Uma. 

22,900 

20,171 

6,202 

18,4.10 

16,422 

6.561 

0,927 

6,245 

10.674 

053 

80 

264 

1,652 

3,325 

254 

148 

226 


122,837 


In  spite  of  a  decline  in  1890  of  receipts  from  the  United  States  to  the 
extent  of  over  10,000  tons,  the  imports  nearly  ireached  the  exceptionally 
high  figure  for  1889. 

The  following  table,  giving  the  details  of  the  imx>ort8  of  copper  from 
the  United  States  into  England  and  France,  for  a  series  of  years  in  dif- 
ferent forms,  is  particularly  interesting  as  showing  how  closely  this 
country  is  pushing  Chile  as  a  rival  contributor  to  the  world's  markets: 

Import$  of  copper  firom  the  United  Siatee  in  England  and  France. 


England: 

Ore 

Matte 

Bars  and  ingots. 


Total. 
France 


United  states  into  Eng- 
land and  France 


Chile  into  England  and 
I^ranoe 


1882. 


Long 
tona. 
274 
471 


745 
1,072 


1,817 


42,806 


1883. 


Long 

tona. 

4,040 

2,512 

1,773 


0,225 
4,618 


13,738 


43,568 


1884. 


Long 
tona. 

11,028 
2,722 
8,584 


17,320 
7,206 


24,584 


42,884 


1886. 


Long 
tona. 
1,875 
18,895 
8,875 


24,145 
0,285 


88,380 


35,842 


1886. 


Long 
tona. 
420 

10,853 
2,210 


13.483 
4,167 


17,660 


35,448 


1887. 


Long 
tona. 
26 

15,039 
1,469 


16,534 
8,910 


20,444 


»,010 


1888. 


Long 
tona. 
298 

20,752 
4,680 


25,730 
6,486 


82,226 


82,047 


1880. 


Long 

tona. 

340 

26,681 

8,700 


30,720 
1,058 


31,787 


22,020 


1800. 


Long 

ton*. 

5 

18,897 

1,269 


20,171 
1,783 


2J,004 


24,ltil 


The  expcMs  of  copper  from  Great  Britain  in  di£ferent  forms  were  as 
follows: 


COPPEB. 
ExporU  of  copper  from  Great  Britain  from  1882  to  1890,  incltuive. 
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Cbanoter. 


BngUflli 

Sheets 

Yellow  metal,  at  60  per 

cent 

BraM,  at  70  per  cent 

Total 

Fine  Turei^ 

Total 


1882. 


Long 

tons. 

12,776 

15,606 

10,892 
3,499 


42.865 
12.818 


55,683 


1883. 


Long 
tont. 
16.777 
16,071 

11,918 
3.381 


1884. 


Loag 

ton*. 

17,948 

20,669 

11,602 

8,735 


48,147  ,  53,949 
11,203     10,742 


59,350  ,  64,691 


1885. 


Long 

ton*. 

ia766 

21,108 

12,561 
3,233 


55.658 
6.422 


62,080 


1886. 


Long 

tont. 

10,036^ 

17, 927S 

11,968 
3,001 


51,922 
8,589 


1887. 


Long 
ton$. 

40.700 

10,153 
3,146 


68,900 
15,454 


1888. 


Long 
ton». 

82,068 

4,613 
2,650 


60,511 


69.453 


39.221 
032.845 


72,066 


1889. 


Long 
ton». 

48,189 


9,196 
3,773 


61.157 
14  470 


1800. 


Long 
tont. 

58,671 

10,614 
8,721 


72,806 
16,941 


75.627  I  88,747 


•  InclndiDg  22,567  tons  Chile  \mn  tranaferred  to  Fraooe. 

FRANCS. 

The  direct  imports  of  copper  from  different  countries  into  France 
were  as  follows,  foi  a  series  of  years: 

Direct  imports  into  France,  from  1883  to  1890,  inclusive. 


Cmmtrim. 

1883. 

1884. 

1886. 

1886. 

1887. 

1888. 

1889. 

1800. 

f!MWi  -,-_ , 

Long 

tons. 

16,064 

4,613 

Long 
tons. 

11.086 
7,205 

Long 
tons. 
6,357 
9,235 

Long 
tons. 
8,257 
4,167 

Long 
tons. 
9,011 
3.910 

Long 

tons. 

8,468 

6,496 

2,700 

6,906 

Long 
tons. 
2.470 
1^058 
738 
1,715 

Long 
tons. 

2,803 
1,733 

***'975* 

United  States 

Hexieo 

Other  evantrim ■. 

317 

392 

995 

1,600 

1,048 

T9ial 

20,894 

18,683 

16.587 

14,024 

18,969 

24,569 

5,081 

6,611 

These  statistics  do  not,  of  course,  include  the  quantities,  notably  of 
Ghfle  copper,  transferred  from  English  to  French  warehouses.  The 
heavy  decline  in  the  imports  of  France  during  1889  and  1890,  is  due 
to  the  fact  that  the  accumulations  of  the  syndicate  are  being  drawn 
upon. 
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The  maximum  production  in  the  United  States  was  reached  in  the 
year  1881),  when  tlie  smelting  works  and  refining  establishments  in  the 
United  States  made  182,967  tons  of  lead.  Making  allowance  for  the 
lead  contents  in  Mexican  ores  imported,  the  output  of  metal  ftt)m 
American  ores  rose  from  about  145,000  tons  in  1887  to  152,000  tons  in 
1888  and  to  156,000  tons  in  1889.  In  1890  a  marked  decline  took  place, 
the  gross  product  falling  from  182,967  tons  in  1889  to  161,764  tons  in 
1890;  or,  deducting  the  metal  contents  of  the  Mexican  ores,  from  156,397 
to  143,630  tons.  The  gross  production  of  refined  lead  since  1887  and 
tlie  metal  contents  of  Mexican  ores  has  been  as  follows: 

JProdvtotUm  of  lead  in  the  past  four  years. 


Years. 


1887 
1888 
1880 
1890 


Gross  pro* 
duotion. 


Ton*. 
160,700 
180,655 
182,967 
161, 754 


Lead  con- 
tents o(  Mex- 
loan  ores. 


Ton». 

(a)  15. 000 
28,636 
26,570 
18,124 


Net  Ameil- 
osn  product. 


Tons. 
145, 700 
151,910 
156,397 
143.630 


a  Estimated. 

The  following  table  presents  the  figures  of  production  of  lead  in  the 
United  States  from  1825.  Up  to  the  year  1882  the  figures  have  been 
compiled  Irom  the  best  data  available.  Since  1882  the  statistics  are 
those  collected  by  this  office,  with  the  exception  of  the  year  1889,  when 
they  were  gathered  by  the  Census  Office. 

Production  of  lead  in  the  United  States  from  1825  to  1890,  both  inclusive. 


Yean. 


1825 

1830 

IKU 

1832 

1833 

1834 

1835*. 

1836 

1837 

1838 


Total 
produc- 
tion. 
(Short 
tons.) 


1,500 

8,  uoo 

7,  f'OO 

10,000 

11,000 

12,000 
13,000 
15,000 
13,500 
15,000 


Desilver- 
ized lead. 
(Short 
tons.) 


"Nonx  ar- 
gentif- 
erouH 
lead. 
(Short 
tons.) 


Percent- 

affo  of  de- 

siiTerised 

lead. 
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Pn^ducVwn  of  lead  in  the  United  States  fr&m  1826  to  1890,  hoth  inclueive — Continued. 


Years. 


1830. 
1840. 
1841. 
1842. 
1843. 

1844. 
1845. 
1846. 
1847. 
1848. 

1849. 
1850. 
1851. 
1852. 
1853. 

18S1. 

law. 

1856. 

1857. 
1858. 


1859. 
I8(j0. 
1861. 
1862. 
1863. 

1864. 
18f». 
1866. 
1867. 
1868. 

1809. 
1870. 
1871- 
1872. 
1873. 

1874. 
1875. 
1876. 
1877. 
1878. 

1879. 
1880. 
1881. 
1882. 
1883. 
1884. 


1885.... 
1886.... 
1887.... 
1888.... 
1889.... 

IgSU 

1891(a). 


Total 
produc- 
tion. 
(Short 
tons.) 


17,500 
17,000 
20,500 
24.000 

25,000 

26,000 
30.000 

28.  000 
28.01)0 
25,000 

2:^,500 
22, 000 
18,500 
15, 700 
16,800 

16,500 
15,800 
16,1)00 
15.  hOO 
15,300 

16,400 
15,600 
14.100 
14,200 
14,800 

15,300 
14,700 
16, 100 
15, 200 
16,400 

17,500 
17,830 
20,000 
25,  880 
42,540 

52,080 
59,640 
64,070 
81,900 
91,060 

92,780 
97,825 
117, 085 
132,890 
143, 957 
139,897 

129,412 
135, 62i) 
160, 700 
180, 555 
182,967 
161, 754 
95, 121 


Desilver- 
ized lead. 
(Short 
tons.) 


Non-ar- 
gentif- 
erous 
lead. 
(Short 
tons.) 


20,159 


84,909 
37,649 
60.748 
64,290 

64,650 

70, 135 

88, 315 

103,875 

122,157 

U9,965 

107,437 
114, 829 
135, 552 
151,465 
153,709 
130, 903 
79,301 


Percent- 
age of  de- 
silTerised 
lead. 


22,381 


24,731 
26,421 
31,152 
26,770 

28,130 
27,690 
30,770 
29,015 
21,800 
19,932 

21,975 
20,800 
25,148 
29,090 
29,258 
31,351 
15,820 


47.39 


58.53 
58.76 
6L96 
70.60 

69.68 
71.69 
73.72 
78. 17 
84.86 
85.75 

83.02 
84.66 
84.35 
83.89 
84.01 
80.62 
83.37 


a  First  half. 

Prodacers  carried  on  the  Ist  of  January,  1891,  a  stock  of  10,389  short 
tons,  as  compared  with  7,715  short  tons  on  the  1st  of  January,  1890.  It 
must  be  considered,  however,  that  practically  the  bankers'  stock  of 
about  8,000  tons  went  into  consumers'  hands. 

The  census  report  for  the  calendar  year  1889  possesses  particular  in- 
terest because  it  gives  the  results  of  a  comprehensive  effort  to  ascer- 
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tain  the  sources,  territorially,  of  the  lead  produced  in  the  United  States. 
Some  statisticians  have  still  clung  to  the  hope,  long  abandoned  by  this 
office,  of  distributing  the  lead  product  territorially  on  the  basis  of  the 
returns  of  lead  smelters.  How  impossible  this  is  may  be  inferred  from 
the  fact  thai  the  desilverizers  and  re&ners  at  Omaha,  Kansas  City, 
Aurora,  Chicago  and  St.  Louis,  at  a  great  distance  from  the  producing 
States  and  Territories,  smelted  Eocky  Mountain  and  foreign  ores  which 
yielded  33,638  tons  of  base  bullion.  How  little  the  product  of  smelters 
in  a  State  reflect  the  lead  contents  of  the  ores  mined  in  its  territory  is 
evidenced  by  the  fact  that  the  census  returns  show  the  lead  contents  of 
Idaho  ores  to  have  been  23,172  tons,  while  its  smelters  produced  only 
878  tons.  Arizona  shipped  ore  to  other  States  containing  3,158  tons  of 
lead  and  yet  did  not  do  any  smelting.  Montana  is  credited  with  an  ore 
product  carrying  10,183  tons  of  metal,  and  yet  its  smelters  produced 
19,404  tons  of  base  bullion.  Utah  works  some  Nevada  ores,  but 
in  spite  of  that  fact  it  made  only  12,908  tons  of  base  bullion,  while 
the  lead  contents  of  its  ores  was  16,675  tons.  The  following  table  pre- 
sents the  result  of  the  investigation  made  by  the  Census  Office  to  ascer- 
tain the  lead  contents  of  the  ores  mined  in  the  mountain  States  and 
Territories: 

Lead  contents  of  area  mined  in  the  Western  States  and  Territories  in  18^. 


States. 


Arisona 

CfUifomia.... 

Colorado 

Idaho  

Montana 

Nevada 

K ew  Mexico  . 
South  Dakota 
Utah 

Total... 


Short  tons. 


8,158 

53 

70,788 

23.172 

10,183 

1,9»4 

4,764 

116 

16,675 


180,903 


The  following  is  a  list  of  the  counties  which  in  the  census  year  pro- 
duced ore  containing  an  aggregate  of  more  than  1,000  tons: 


states  and  conntiee. 

Short  tons. 

States  and  conntles. 

Short  tons. 

Ariaona: 

Coohise 

1,274 
1,152 

8,807 
1,539 
1,013 
50,492 
1,333 
7,132 
1,787 
1,696 

1,219 

2,751 

18,564 

Montana: 

Beaverhead 

8,433 
5,081 
1,060 

1,489 

1,029 
1,618 
1,187 

4,487 
4,794 
6,681 
1,4» 

Pima 

Jefferson 

Colorado: 

Cbaflee  

M««gher 

Nevada: 

£ureka 

Clear  Creek 

Gilpin 

New  Mexico : 

Dona  Ana ..... 

Lake 

Onray 

Grant 

Pitkin 

Sooorro 

San  Juan 

Sominit  .^.^.r...... 

Utah: 

Beaver ................... 

Idaho: 

Alturaa  

Salt  Lake 

Summit ......... 

liOtnui 

Tooele 

Shoahone ................ . 

These  figures  well  illustrate  how  widely  scattered  the  sources  of  lead 
supply  are,  and  how  many  of  them,  while  individuaUy  unimportant,  con- 
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tribute  a  large  aggregate.  The  lead  industry  is  therefore  losing  more 
and  more  of  the  characteristics  peculiar  to  it  in  its  earlier  days  of 
development,  when  in  turn  £ureka,  Utah,  and  Leadville  swayed  it,  and 
when  the  markets  for  the  metal  often  moved  with  the  fortunes  of  Individ- 
ual  mines.  Since  then  the  Coeur  d'Alenehas  risen  to  eminence,  Mexico 
has  become  an  important  factor,  and  new  districts  on  both  sides  of  the 
northwestern  frontier  promise  to  add  to  the  sources  of  supply. 

The  soft  lead  product  of  Missouri,  Kansas,  and  Wisconsin  has  remained 
fairly  stationary.  The  Census  report  has  shown  that  the  output  of  lead 
ores  fi-om  those  districts  in  which  it  is  associated  with  zinc  ore  is  rela- 
tively unimportant.  Wisconsin,  with  an  output  of  24,832  tons  of  zinc 
ore,  reported  only  1,678  tons  of  lead  ore,  equivalent  to  about  1,000  tons 
of  lead.  Kanss\s  produced  in  1889, 3,617  tons  of  lead  ore^  equal  to  about 
2,200  tons  of  metal,  while  out  of  the  total  of  44,482  tons  of  lead  ore  mined 
in  Missouri  not  less  than  34,700  tons  were  taken  from  mines  which  did 
not  yield  any  zinc.  Thus  roughly  the  total  amount  of  lead  obtained  as 
a  by-product  in  mining  zinc  ore  in  the  three  States  named  is  9,000  tons. 
This  proves  that  so  far  as  lead  is  concerned  the  metal  is  little  influenced 
by  prosjierity  or  depression  in  zinc  mining.  It  should  be  noted  also  that 
a  part  of  the  lead  ore  won  as  an  incidental  product  in  zinc  mining  is  util- 
ized in  the  production  of  sublimed  lead,  the  quantity  of  the  latter  having 
been  1,250  tons  during  the  census  year.  Practically  the  make  of  soft 
lead  is  controlled  by  the  operations  of  the  three  grest  Missouri  lead  min- 
ing companies,  the  St.  Joe,  Doe  Kun,  and  Mine  La  Motte,  which  during 
the  census  year  made  21,456  short  tons  out  of  total  soft  lead  product  of 
29,258  tons  at  a  direct  outlay  for  mining  and  smelting  of  $1,034,287. 
Wliat  expansion  in  the  industry  there  is  to  be  must  therefore  come 
chiefly  from  them,  or  firom  new  concerns  established  to  work  some  of  the 
are-iis  <tf  the  same  deposits  which  they  have  so  long  and  so  successfully 
worked.  Their  ability  to  produce  the  metal  under  any  contingencies 
likely  to  arise  is  generally  unquestioned,  so  that  a  steady  but  slow  de- 
velopment is  looked  forward  to. 

So  many  conditions  influence  the  production  of  lead  in  the  Rocky 
Mountain  region  that  it  is  practically  iniposvsible  to  arrive  at  any  con- 
clusions on  the  question  to  what  extent  low  prices  will  restrict  and 
high  prices  stiumlate  the  output  of  the  metal.  It  is  known  that  under 
favorable  conditions  lean  lead  ores,  practically  free  from  silver,  may  be 
worked  when  they  serve  as  the  basis  for  the  treatment,  at  ri'munera- 
tive  prices,  of  dry  and  refractory  silver  ores.  The  report  of  the  census 
shows  that  Rocky  Mountain  smelters  which  trwited  819,382  tons  of  ore 
produced  110,843  tons  of  base  bullion,  equal  to  a  yield  of  the  smelting 
mixtore  of  between  13.50  and  14  per  cent,  and  that,  including  the 
amount  of  ore  treated  by  four  refiners,  the  yield  from  928,163  tons  of 
ore  was  144,481  tons,  equal  to  a  yield  of  between  15.50  and  16  per  cent, 
making  a  rough  allowance  for  the  unknown  silver  contents  and  dross. 
The  presence  of  the  precious  metals,  the  presence  or  absences  of  zinc, 
the  character  of  the  ore,  whether  a  carbonate  or  a  sulphide,  the  char- 
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acter  of  the  gangae  in  relation  to  the  preponderance  of  silica  over 
bases,  all  influence  the  commercial  value  of  the  lead  ore,  aside  from  the 
cost  of  running,  the  proximity  to  railroad  transportation  and  to  ftieL 
AU  these  considerations  have  their  influence  in  determining  the  mini- 
mum lead  contents  which  allow  of  profitable  marketing  of  the  ore. 
Under  the  circumstances,  only  very  broad  generalizations  are  possible, 
and  no  specific  detailed  examination  is  practicable.  Past  experience 
has  taught,  however,  that  an  approach  to  3  cents  for  refined  lead  at 
New  York,  with  silver  below  $1  per  ounce,  exerts  a  pressure  upon  pro- 
ducers which  leads  to  a  restriction  of  output  in  the  principal  Rocky 
Mountain  lead-producing  districts. 

The  St.  Joseph  Lead  Company  has  built  a  narrow-gauge  railroad  32 
miles  long  between  Herculaneum  and  Bonne  Terre,  and  is  extending  to 
Doe  Bun,  and  will  soon  be  in  a  position  to  transfer  its  smelting  opera- 
tions to  Herculaneum. 

Under  the  management  of  Mr.  J.  M.  Desloge,  the  Desloge  Consolidated 
Lead  Company  is  prospecting  a  tract  of  2,300  acres  of  magnesian  lime- 
stone similar  to  the  Bonne  Terre  formation.  Drilling  is  progressing 
with  two  diamond  drills,  and  a  shaft  has  been  sunk  to  a  depth  of  220 
feet,  from  which  drifts,  upraises  and  stopes  have  been  started. 

TEE  LEAD  MABKET. 

The  year  1890  opened  dull  at  3.85  cents,  but  under  a  large  business 
soon  developed  some  strength.  With  more  moderate  sales,  a  down- 
ward tendency  again  developed,  which  was  only  temporarily  checked 
early  in  Februaiy,  and  finally  led  to  heavier  transactions  during  that 
month  at  3.75  cents.  March  brought  a  reaction,  and  the  market  gradu- 
ally advanced  to  4  cents,  from  which,  however,  it  again  receded  to 
3.82^  cents  towards  the  close  of  the  month.  April  opened  dull,  but  an 
improved  feeling  carried  the  metal  up  to  4.05  cents,  at  which  sales  were 
made.  Tlie  weight  upon  the  market  was  the  lead  held  by  bankers,  who, 
it  was  estimated,  were  carrying  a  stock  of  8,000  tons,  upon  which  ad- 
vances up  to  4  cents  had  been  originally  made.  The  market  fluctuated 
a  little  early  in  May,  and  then,  under  consumers'  buying  in  anticipation 
of  a  decision  on  the  Mexican  ore  duty,  rose  to  4.32 J  centos,  receding  to- 
wards the  close  of  the  month  to  4.25  cents.  Under  a  heavy  business 
the  metal  rose  again  to  4.55  cents  in  June,  the  bankers  being  heavy 
sellers  until  their  holdings  of  Corwith  lead  had  been  reduced  to  about 
4,000  tons  lying  in  Western  markets.  July  developed  a  weaker  tone, 
with  only  little  business  transpiring,  and  it  was  only  towards  the  early 
part  of  August  that  there  was  more  activity  coupled  with  rising  values. 
This  tendency  gathered  strength  rapidly,  and  in  September  had  so  fully 
developed  that  the  importing  point  was  reached — ^above  5  cents — and 
several  thousand  tons  of  Ibreign  lead  were  disposed  of.  In  spite  of  this 
the  market  advanced  very  rapidly,  small  lots  selling  up  to  6  cents  in 
October,  with  farther  transactions  on  a  large  scale  in  foreign  lead. 
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The  reaction,  however,  proved  as  sharp  and  as  violent  as  the  advance, 
and  the  difference  between  prices  for  future  delivery  of  foreign  and  spot 
domestic  at  one  time  reached  nearly  half  a  cent  per  pound.  The  drop 
eontinned  in  November,  the  month  closing  dull,  with  spot  domestic 
lead  at  4.70  cents;  foreign,  at  4.95  cents;  and  domestic,  December  de- 
livery, at  4.60  cents.  The  financial  troubles  of  the  month  had  a  very 
marked  effect  upon  lead,  so  that  the  price  declined  in  December  from 
4.60  cents  down  to  4.15  cents,  under  pretty  large  sales,  the  month  and 
year  closing  with  the  metal  back  to  4.05  cents. 

The  following  table,  prepared  from  the  annual  reports  of  the  daily 
price  of  lead,  compiled  by  Mr.  E.  A.  Caswell,  of  New  York,  shows  the 
monthly  average  prices  from  1884  to  June,  1891,  inclusive: 

Average  monthly  prices  of  common  pig  lead  in  New  York  City. 

[Cents  per  pound.] 


Honths. 


January 

FebniAry 

March 

April 

May 

Jane 

July 

Auf^nst 

September 

October 

KoToniber 

December 

Yearly  average 


1884. 


4.09 
8.98 
4.12 
3.84 
8.64 
3.62 
8.58 
3.58 
3.61 
3.60 
3.46 
3.60 


1885. 


3.73i 


3.65 
3.65 
3.67 
3.63 
3.87 
3.73 
4.06 
4.25 
4.26 
4.10 
4.12 
4.57 


3.94^ 


1886. 


4.57 
4.75 
4.87 
4.77 
4.72 
4.77 
4.88 
4.75 
4.63 
4.23 
4.32 
4.32 


1887. 


4.63 


4.27 
4.48 
4.36 
4.90 
4.49 
4.62 
4.50 
4.55 
4.44 
4.30 
4.35 
5.00 


4.46^ 


1888. 


4.80 

4.92 

5.14 

4.72i 

4.24 

3.88 

3.96 

4.43 

4.99 

4.46 

3.67^ 

3.73 


1889. 


4.41 


3.80^ 


1890. 


8.82^ 

^.7^ 

3.9U 

3.874 

4.13 

4.37 

4.43 

4.51 

4.86 

5.21| 

4.90 

4.19 


4.33| 
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Tlie  following  table  gives  the  highest  and  lowest  prices  monthly  for 
a  series  of  years : 

Higkett  and  lowest  prices  of  lead  at  New  York  Cityy  monthly y  from  1870  to  1890 ^  inclusive. 

[Cente  per  pound.] 


Years. 

January. 

February. 

March. 

April 

May. 

June. 

• 

1 

s 

(a)6.30 

(a)6.  :!0 

(a  '6. 00 

(a)0.37 

(a)<  00 

(a)«.  20 

(a)6.00 

(6)6. 15 

4.35 

4.50 

6.10 

5.00 

5.15 

4.70 

4.50 

8.70 

4.70 

4.45 

4.90 

8.90 

8.85 

4.50 

3 

1 

mtm 

cq 

6.25 
6.25 
6.00 
6.50 
6.25 
5.90 
6.37 
6.40 
3.87 
4.50 
6.00 
5.10 
5.20 
4.60 
4.10 
3.70 
4.00 
4.50 
5.15 
3.75 
3.85 
4.50 

• 

s 

1 

• 

s 

5 

« 

s 

-a 

s 

• 

I 
3 

S 

S 

• 

s 

1 

• 

S 

Ml 

1 

1870 

1871 

18^2 

187:$ 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

6.20 
6.15 
5.90 
6.25 
5.90 
6.00 
5.«7 
6.12 
4.00 
4.00 
5.50 
4.30 
4.05 
4.60 
3.75 
3.55 
4.60 
4.15 
4.50 
3,75 
3.80 
4.05 

6.17 
6.20 
5.87 
6.40 
6.00 
5.85 
6.00 
6.20 
3.65 
4.50 
5.87 
4.80 
5.00 
4.50 
3.75 
3.60 
4.60 
4.25 
4.60 
3.60 
3.75 
4.25 

6.20 
6.20 
6.00 
6.50 
6.25 
5.75 
6..<K) 
6.75 
3.87 
4.50 
5.95 
4.85 
5.12 
4.65 
4.15 
3.70 
4.95 
4.45 
5.25 
3.75 
3.95 
4.37^ 

6.10 

6.15 

5.87 

6.25 

6.12 

5.62 

G.40 

6.50 

3.62 

3.25 

5.30 

4.62 

4.85 

4.50 

4.10 

3.62^ 

4.85 

4.25 

5.00 

3.65 

3.85 

4.25 

6.25 

6.20 

6.12 

6.50 

6.25 

5.87 

6.40 

6.50 

3.75 

3.25 

5.75 

4.85 

5.00 

4.62 

4.05 

3.70 

4.90 

4.32^ 

5.05 

3.67* 

4.07* 

4.32^ 

6.15 

6.10 

5.90 

6.25 

6.90 

5.80 

6.12 

6.25 

3.50 

2.87 

5.40 

4.37 

4.90 

4.40 

3.62* 

3.62* 

4.65 

4.20 

4.55 

3.60 

3.85 

4.10 

6.25 

6.18 

6.62 

6.62 

6.00 

5.95 

6.50 

6.00 

3.50 

3.12 

5.25 

4.70 

4.85 

4.55 

3.75 

3.75 

4.75 

4.70 

4.62* 

3.87} 

4.35 

4.37i 

6.20 

6.10 

6.25 

6.:*5 

5.76 

6.90 

'^.lO 

5.55 

3.25 

2.87 

4.40 

4.25 

4.60 

4.40 

3.52^ 

3.60 

4.65 

4.30 

4.00 

3.60 

4.00 

4.20 

6.25 
6.15 
6.62 
6.55 
6.00 
5.90 
0.50 
5.70 
3.50 
3.80 
4.75 
4.50 
4.90 
4.46 
3.66 
3.85 
4.90 
4.70 
4.10 
4.05 
4.50 
4.50 

6.20 

6.12 

6.40 

0.12 

5.62 

6.75 

6.25 

5.60 

3.12 

3.12 

4.50 

4.25 

4.55 

4.40 

3.57* 

3.62{ 

4.65 

4.50 

3.65 

3.90 

4.25 

4.35 

^Gold. 
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MINERAL  RESOURCES. 


Highest  and  lowest  prices  of  lead  at  New  York  City,  etc. — Continued* 


Yoan. 

July. 

August. 

Septomber. 

October. 

November. 

December. 

• 

1 

s 

• 

s 

1 

1    " 

s 

1 

i 

1 

1 

►3 

1 

•a 

3 

4i 

5 

1 

o 
1^ 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

6.80 

6.16 

6.62 

6.12 

6.80 

6.00 

6.36 

6.60 

3.62 

4.10 

4.76 

4.90 

5.16 

4.40 

8.70 

4.15 

4.90 

4.674 

4.074 

4.05 

4.50 

6.20 

6.10 

6.40 

6.00 

6.62 

5.95 

6.20 

5.37 

3.25 

3.90 

4.25 

4.50 

4.90 

4.30 

3.65 

3.874 

4.75 

4.40 

'J.  85 

3.80 

4.40 

6.87 

6.12 

6.50 

6.25 

5.80 

5.95 

6.37 

5.12 

3.50 

4.05 

6.00 

4.95 

5.10 

4.30 

3.70 

4.26 

4.80 

4.624 

4. 97  J 

3.95 

4.724 

6.82 

6.00 

6.40 

6.00 

5.65 

5.87 

6.25 

4.90 

8.20 

4.00 

4.30 

4.75 

4.96 

4.20 

8.524 

4.12 

4.75 

4.55 

4.15 

3.75 

4.35 

6.37 

6.10 

6.50 

6.62 

6.10 

5.87 

6.25 

4.85 

8.45 

4.00 

4.90 

5.37 

6.15 

4.32 

3.75 

4.25 

4.70 

4.55 

5.124 

4.00 

6.00 

6.30 
6.00 
6.30 
6.37 
6.66 
6.70 
6.00 
4.76 
3.26 
3.76 
4.80 
4.96 
4.95 
4.80 
8.66 
4.00 
4.46 
4.26 
4.90 
3.85 
4.674 

6.87 

6.00 

6.62 

6.75 

6.36 

5.65 

6.00 

4.85 

8.60 

6.60 

4.87 

6.26 

5.16 

4.82 

8.75 

4.26 

4.80 

4.40 

5.124 

3.90 

5.25 

6.26 

6.87 

6.40 

6.25 

6.10 

5.60 

6.80 

4.26 

3.87 

4.00 

4.66 

4.87 

4.86 

4.12 

8.60 

4.00 

4.00 

4.20 

3.624 

3.75 

5.00 

6.35 

6.00 

6.60 

6.50 

6.60 

5.87 

5.80 

4.76 

3.95 

5.62 

4.86 

6.25 

4.90 

4.06 

8.56 

4.60 

4.40 

4.75 

3.824 

8.90 

5.25 

6.25 

5.90 

6.60 

6.00 

6.25 

5.65 

5.70 

4.50 

3.60 

6.00 

4.76 

4.90 

4.50 

3.66 

8.374 

4.00 

4.10 

4.26 

3.60 

3.75 

4.60 

6.86 

6.00 

6.60 

6.12 

6.40 

5.95 

6.70 

4.60 

4.00 

6.60 

4.76 

6.26 

4.75 

8.76 

3.76 

4.674 

4.36 

6.16 

3.824 

8.90 

4.60 

6.26 
6.75 
6.42 
6.00 
6.12 
6.87 
6.65 
4.50 
8.90 
6.60 
4.25 
6.00 
4.50 
8.60 
8.60 
4.50 
4.25 
4.M 
8. 60 
8.75 
4.05 

The  following  tables,  compiled  by  Mr.  E.  A.  Caswell,  show  the  daily 
fluctuation  in  prices  in  1889,  1890,  and  the  first  half  of  1891 : 

Price  of  common  pig  lead  in  New  York  City  in  1889, 


Days. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nor. 

Deo. 

1 

H. 

3.774 

3.85 

8.90 

3.90 

S. 
8.85 
3.^ 
3.85 
3.85 
3.85 
3.85 

S. 
3,85 
3.85 
3.85 
3.85 
3.85 
3.85 

S. 
3.85  • 
3.80 
3.80 
3.75 
3.76 
8.80 

S. 
3.80 
8.75 
3.75 
3.75 

3.75 
3.75 

S. 
3.75 
3.75 
3.75 
3.75 
3.70 
3.70 

S. 
3.70 
3.65 
3.65 
3.66 
3.60 
3.60 

S. 
3.66 
3.65 
3.65 
3.65 

H. 
3.65 

S. 
3.65 
3-65 
3.65 
3.65 

3.70 
3.724 

S. 
3.65 
3.72 
3.72 
3.72 
3.72 
3.72 

S. 
8.724 
3.724 
3.724 
3.75 
3.70 
3.70 

S. 
3.70 
3.70 
3.70 
3.65 
3.65 
3.65 

S. 
3.65 
3.65 
3.65 
8.65 
8.66 
8.66 

S. 

8.65 
3.66 
8.65 
3.65 
3.66 
8.66 

8. 

8.65 
3.65 
3.674 
3.67 
3. 67 
3.67 

S. 

3.65 
3.65 
3.65 
3.66 
8.66 
3.65 

8. 
8.624 
8.624 
3.65 
3.65 
8.G24 
3.60 

8. 
8.60 

H. 

3.60 
3.674 
3.674 
3.80 

8. 
8.874 
3.874 
3.874 
3.874 
3.874 
3.874 

S. 
>i.87 
3.87 
3.87 
3.87 
3.70 
3.70 

8. 
3.75 
3.70 
2.70 
3.70 
3.70 
3.86 

8. 
3.85 
3.85 
3.85 

H. 
8.86 

8.90 

8. 
3.924 
3.074 
4.00 
4.00 
3.974 
8.974 

8. 

3.974 
3.974 
3.90 
3.90 
8.024 
3.924 

8. 
4.00 
4.00 
4.00 
4.00 
4.00 
8.96 

S. 
4.00 
4.00 
4.00 
4.00 
4.00 
4.06 

4.06 
4.05 
4.00 

H. 
3.96 
3.90 

8. 
3.90 
3.90 
3.90 
3.90 
3.86 
3.85 

8. 
3.85 
8.85 
3.85 
8.85 
3.80 
8.80 

8.. 
8.824 
8.80 
8.80 
3.80 
8.80 
8.80 

8. 

3.80 
8.974 
3.974 

3.05 
8.90 
3.85 

8. 
3.86 
3.85 
8.85 
8.86 
3.80 
8.75 

8. 
8.76 
3.75 
8.80 
8.80 
8.80 
3.80 

& 
3.80 
3.80 
8.80 
8.80 
3.80 
3.80 

8. 

8.80 
8.80 
8.85 
8.86 
3.00 
3.90 

S. 

H. 

3.974 
4.00 
4.00 
4.00 
4.00 

8. 
4.00 
8.96 
3.06 
3.90 
3.90 
8.90 

S. 
8.90 
8.00 
8.90 
3.00 
3.90 
3.90 

8. 

3.90 
3.90 
8.00 
8.90 
3.90 
3.86 

8. 
8.85 

8.86 
3.86 
8.90 
3.00 
8.90 
S. 
3.00 
8.90 
8.90 

aoo 

3.86 
8.86 

8. 
8.86 
3.86 
8.86 
8.86 
8.86 
3.80 

8. 
8.80 
3.73 
3.76 
8.76 
8.76 
8.76 

8. 
8.76 
3.76 
3.76 
8.76 

8.75 
8.75 

& 
8.75 

H. 
8.85 
8.90 
8.90 
•  8.90 

& 

8.90 
8.80 
3.80 
8.80 
8.80 
3.76 

8. 

8.75 
3.75 
8.75 
3.76 
8.76 
8.75 

& 

8.75 
8.76 
8.75 

H. 

3.75 

8.76 

S. 
8.75 
8.75 
8.75 
3.75 
3.75 
3.75 

8. 

3.75 
3.75 
8.75 
3.75 
3.874 
3.87{ 

8. 

3.87| 
3.90 
3.90 
3.00 
3.00 
3.874 

8. 

3.85 
3.85 

H. 
3.85 
3.80 
3.85 

& 
3.85 
3.85 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Ayerage. 

8.824 

3.68 

3.09 

8.644 

8.794 

8.974 

8.88 

8.824 

8.924 

8.824 

8.79 

8.82 

LEAD. 
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Price  of  comm<mpig  lead  in  New  York  City  in  1S90, 


Baja. 

Jan. 

F«b. 

Um. 

Apr. 

May. 

Jnne. 

July. 

Aug. 

Sept. 

Oct. 

Kov. 

Bee. 

1 

2 

H. 
3.85 
3.85 
3.85 

S. 
3.86 
3.86 
a86 
3.85 
3.85 
8.80 

S. 
8.80 
8.80 
8.80 
3.80 
3.80 
3.80 

S. 
3.80 
3.80 
3.85 
3.86 
3.80 
3.80 

S. 
3.80 
8.80 
3.80 
3.85 
8w85 

8.80 

S. 
3.80 
3.80 
3.86 
3.86 
8.80 
8.80 

S. 
8.80 
8.80 
3.80 
8.80 
3.75 
3.75 

S. 
8.75 
3.75 
8.75 
3.76 
3.75 

H. 

S. 
3.75 
3.85 
3.85 
3.85 
3.85 

3.86 

S. 
3.85 
8.86 
8.85 
8.05 
3.85 
3.96 

S. 
8.96 
8.96 
3.05 
3.95 
3.06 
3.96 

S. 
3f96 
3.95 
3.95 
3.96 
3.95 
3.90 

S. 
8.90 
8.90 
3.90 
3.90 
3.86 
3.86 

S. 
3.85 

3.86 
8.85 
3.85 
H. 
3.85 

S. 
3.85 
3.85 
3.86 
3.85 
8.85 
3.85 

S. 
3.85 
3.85 
8.85 
8.85 
3.86 
8.86 

S. 
3.86 
3.90 
3.90 
3.90 
3.90 
3.90 

S. 
3.90 
3.90 
4.071 

4.071 

4.06 

4.00 

S. 
4.00 
4.00 
4.06 
4.05 
4.05 
4.06 

S. 
4.06 
4.05 
4.06 
4.10 
4.10 
4.121 

8. 
4.15 
4.171 
4.36 
4.30 
4.20 
4.20 

8. 

4.80 
4.25 
4.25 
H. 
4.25 

8. 
4.25 
4.26 
4.25 
4.26 
4.26 
4.26 

8. 

4!  35 
4.35 
4.35 
4.35 

8. 
4.35 
4.35 
4.45 
4.45 
4.50 
4.50 

8. 
4.50 
4.45 
4.42^ 
4.42 
4.42 
4.42 

S. 
4.42i 

4!^ 
4.42I 

H. 
4.42^ 

8. 

4.m 
4.^ 

8. 
4.421 
4.42| 
4.50 
4.50 
4.45 
4.45 

8. 
4.45 
4.45 
4.45 
4.40 
4.40 
4.40 

8. 
4.40 
4.40 
4.40 
4.40 

4.40 
4.35 

8. 
4.35 
4.35 
4.35 
4.36 
4.35 
4.35 

8. 
4.35 
4.35 
4.50 
4.50 
4.50 
4.50 

S. 
4.621 

4.60 
4.60 

8. 
4.60 
4.72i 
4.671 
4.67{ 
4.671 
4.67} 

8. 

H. 

4.671 
4.75 
4.75 
4.75 
4.75 

8. 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 

8. 
4.75 
4.75 
4.96 
4.95 
4.95 
5.00 

8. 
5.00 
6.00 
5.00 
6.00 
5.00 
5.00 

8. 
5.00 
6.00 

6.00 
5.00 
5.00 
5.00 

8. 
5.25 
5.25 
5.25 
5.25 
5.25 
5.25 

8. 
6.26 
5.26 
6.25 
5.25 
6.25 
5.25 

8. 
5.25 
5.25 
6.25 
5.26 
6.25 
6.25 

8. 
525 
5.25 
5.25 
5.25 
5.25 

6.25 

8. 
6.25 

H. 
5.25 
6.10 
5.10 
5.10 

8. 
6.10 
5.10 
6.10 
5.00 
5.00 
6.00 

8. 
6.00 
4.75 
4.75 
4.65 
4.65 
4.60 

8. 
4.60 
4.60 
4.60 
H. 
4.60 
4.60 

8. 

4.60 
4.60 
4.60 
4.55 
4.50 
4.40 

8. 
4.30 
4.20 
4.15 
4.15 
4.10 
4.10 

8. 
4.10 
4.05 
4.05 
4.05 
4.05 
4.05 

S. 
4.05 
4.05 
4.05 

H. 
4.05 
4.05 

S. 
4.05 
4.05 
4.05 

3 

4 

5 

8 

7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

17 

18 

19. ..-. 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 

^xvngb. 

3.82^ 

3.7BI 

3.9H 

3.87^ 

4.18 

4.37 

4.48 

4.51 

4.86 

5.211 

4.90 

4.19 

of  ecnnmon  pig  lead  in  New  York  City  during  six  months  ending  June  SO,  1891. 


Bays. 


1 
2. 
3 
4 
6 
8 
7 
8 

10 
11 
12 
13 
14 
15 
18 
17. 


Jan. 


H. 
4.06 
4.06 

8. 

4.05 
4.40 
4.40 
4.40 
4.40 
4.40 

S. 
4.40 
4.50 
4.60 
4.50 
4.60 
4.60 


Feb. 


8. 
4.35 
4.35 
4.35 

4.;w 

4.30 
4.50 

8. 
4.30 
4.30 
4.26 
4.25 
4.25 
4.26 

8. 

4.25 
4.26 


Mar. 


June. 


4.421 

4.42} 

4.42| 

4.50 

4.50 

4.60 

8. 
4.45 
4.40 
4.40 
4.40 
4.35 
4.36 

8. 
4.35 
4.35 
4.35 


Bays. 


18 

19 

20 

21 

22 

23 

24 

aO* • • • • « • *  < 

26 

27 

28 

29 

30 , 

31 

Average 


Jan. 


8. 
4.50 
4.40 
4.35 
4.30 
4.30 
4.25 

S. 
4.25 
4.25 
4. 27^ 
4.27^ 

4..m 
4.35 


4.341 


Feb. 


4.25 
4.25 
4.25 
4.25 

S. 

H. 
4.25 
4.30 
4.25 
4.25 
4.25 


Mar. 


4.30 
4.30 
4.30 
4.37^ 

8. 
4.35 
4.35 
4.35 
4.35 
4.35 
4.35 

8. 
4.35 
4.32^ 


Apr. 


4.15 

8. 

4.10 
4.10 
4.124 
4.124 
4.12^ 
4.124 

8. 
4.124 
4.20 
4.20 
4.20 


4.28^  4.32^  4.20^ 


May. 


June 


4.20 
4.30 
4.25 
4.25 
4.35 
4.374 

S. 
4.374 
4.37} 
4.35 
4.35 
4.35 

H. 

8. 


4.251 


4.35 
4.35 
4.35 

8. 
4.35 
4.35 
4.40 
4.45 
4.50 
4.45 

8. 
4.45 
4.45 


4.41 
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MINERAL   BESOUBCES. 


Lead  imported  and  entered  for  ooneumption  in  the  United  States,  1867  to  1890,  incUuwe, 


[Galondar  yean  endiiiic  December  31  firom  1886  to  1890;  pfreTioas  yean  end  June  80  J 


1867... 
1868... 
1869... 
1870... 
1871... 
1872... 
1873... 
1874... 
1876... 
1876... 
1877... 
1878... 
1879... 
1880... 
1881... 
1882... 
1883... 
1884... 
1885... 
1886... 
1887... 
1888... 
1889... 
1890.. 


Ore  and  droea. 


Quan- 
tity. 


Lb». 

611 
6,945 


6,973 

316 

82,331 


18,206 

*"i,'o6o 


6.081 

21,698 

600 

419 

4,218 

715, 588 

153, 731 

88,870 

328, 315 

493,463 


Value. 


$25 
239 


176 

10 

1,425 


820 

■'ao 


97 

500 

17 

13 

57 

9,699 

21,487 

2,468 

7,468 

12,947 


Pigs  and  bora. 


Quantity. 


Lbt. 

65, 322, 923 

63, 254, 677 

87, 865, 471 

85,895,724 

91,406,715 

73, 086, 657 

72, 423, 641 

46, 205, 154 

82, 770, 712 

14, 329. 366 

14, 583,  845 

6, 717, 052 

1, 21<',  500 

6, 723, 706 

4, 322, 068 

6, 079. 304 

4,0:J7, 8«7 

3, 072,  738 

6, 862, 474 

17, 582,  298 

7,716,783 

2,582,236 

2, 773, 622 

19,336,233 


Value. 


$2,812,668 

2, 668, 915 

8, 653, 481 

3,530,837 

3,721,096 

2, 929, 623 

3, 233,  Oil 

2.231,817 

1, 659. 017 

682,132 

671,482 

294,233 

42,083 

246,  015 

159, 129 

202, 603 

130, 108 

85,395 

143,103 

491, 310 

210,  770 

60.891 

76,243 

693,671 


Sheete,  pipe, 
and  snot. 


Quan- 
tity. 


Lbt. 

185,825 

142,137 

307,424 

141,681 

86,712 

16, 518 

106 


15,040 
971, 951 
27,357 
27, 941 
23,103 
35,859 
68,314 


Value. 


$9,560 

7,229 

15,531 

6,879 

4,209 

859 

12 


630 
22.217 
1,218 
1,286 
1,202 
1,417 
3,338 


Shot. 


Quan- 
tity. 


Lbs, 


420 

30,219 

.     58 

20,007 

16,502 

15, 829 

3, 748 

1,120 

900 

1,469 

1,510 


Value. 


$50 

1,349 

4 

1,204 

1,242 

963 

209 

54 

65 

99 

79 


Not 
other- 
wise 
apeoi- 
fled. 


$6,222 

6,604 

18,885 

10,444 

8,730 

20,191 

21,503 

36,484 

26,77i 

27,106 

1,041 

113 

930 

371 

1,443 

2,449 

8,030 

1,992 

1,372 

964 

302 

977 

1,297 

1,133 


Total 
vnlue. 


$2,828,475 

2,682,987 

3,687,807 

3,648.336 

3,734,045 

2,952.008 

3. 254. 576 

2, 269, 650 

1, 585, 115 

710.442 

673,785 

295,309 

44,123 

246,440 

160.734 

205.651 

138,234 

88,030 

166. 749 

503. 191 

342.  Si5 

74,538 

86,425 

611,089 


Old  and  scrap  lead  imported  and  entered  for  ooneumpiion  in  the  United  Stat€$f  1867  to 

1890,  inclusive. 

[Calendar  years  ending  December  81  firom  1886  to  1890 ;  previous  years  end  June  80.] 


Years. 


1867 
1868 
1809 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877. 
1878 


Quantity. 


Pounds. 
1, 255  233 

2,  465;  575 
2, 083,  272 

3,  7.56, 785 
2,  289,  f)88 
4, 257,  778 
3, 545.  (11)8 

395.  510 
382, 150 
265, 860 
249,645 
106,342 


Value. 


$53,202 

101,  586 

123,068 

150,  379 

94,467 

171,  324 

151.756 

13,897 

13,964 

9,534 

8,383 

3,756 


Tears. 


1879 

1880 
1881. 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


Quantity. 


Pounds. 

42,283 

213,063 

123,018 

220,702 

1,094,133 

160, 356 

4,866 

24,726 

136,626 

33,100 

60, 816 

18,240,165 


Valuer 


$1,153 

5,262 

2,729 

5,949 

31,724 

4,830 

106 

882 

4,323 

004 

1,404 

667,904 


Lead  and  manufactures  of  lead,  of  domestic  production,  exported  from  the  United  States, 


Fiscal  years  endinz 
September  80  until 
1842,  fiscal  years 
ending  June  30  until 
1885,  and  calendar 
years  ending  De- 
cember 31  since. 


Manufactures  of" 


Lead. 


Quantity. 


1790 

1803  (barrels) 

1804 

1805 

1808 

1809 

1810 

1811 

1812 

181S, 


Pounds. 

13,440 

900 

19,804 

8, 000 

40,  58:J 

126.  537 

172, 323 

65,  407 

74, 875 

276,940 


Value. 


$810 


Pewter 
and  lead. 


Value. 


Bars,  shot.  otc. 


Quantity. 


Pounds. 


Value. 


Total 
yalne. 


$810 


LEAD. 


87 


Lead  amd  mamMfaetures  of  lead,  of  domestic  production,  tfto.— ContinnedL 


Flucal  yean  endlnff 
Septamber  30  untO 
1842,  flucid  years 
mwlinic  June  30  until 
188S,  and  calendar 
years  ending  Dc^ 
eember  31  since. 


1814 

1815 

1816 

1817 

1818 

1810 

1820 

1821 

1822 

1823 

1884 

1825 

1828 

1827 

182d 

1829 

1830 

1831 

1832 

1833 

1834 

1835 

1838 

1837 

1838 

1838 

1»<40 

1841 

1842 

1843  (nine  months). 

1844 

1845 

1846 

1847 

1848 

1840 

1850 

1851 

1852 

1853 

1854 

1855 

185fi 

1857 

1858 , 

1850 

1880 

1881 

1862 

1863 

1861 

1865 

1866 

1867 

1868 , 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 , 


1881. 
1888. 


Mannfactores  of— 


Lead. 


Quantity. 


Pounds. 

43,600 

40,  'J45 

86,844 

111,034 

281,168 

04,362 

25.600 

56,192 

66.316 

51.549 

18.604 

180.930 

47, 337 

60,160 

76,882 

179, 952 

128. 417 

152,  578 

72,439 

110,407 

13,480 

50,418 

34,600 

287,488 

375, 231 

81, 377 

882,620 

2, 177,  IM 

14, 552. 357 

15,  36G,  918 

18.420,407 

10.188,024 

16, 82.J,  766 

3,  326. 028 

1, 994, 704 

680,249 

261,123 


1884. 


1886. 
1887. 


Value. 


$9,993 

22,493 

7,549 

1,799 

3,512 

4,244 

3,098 

1,356 

12,607 

3,317 

3,761 

4,184 

8,417 

4,831 

7,068 

4,483 

5,685 

8i)5 

2,741 

2,218 

17,015 

21,747 

6. 003 

39.687 

90,  748 

52:{,  428 

492,  7ti5 

595, 238 

342,646 

614, 518 

124, 981 

84,278 

30,198 

12,797 


28,315 

79,880 

48,132 

13,392 

302,044 

429,309 

102,726 

49,835 

814,904 

280,771 

49,890 

39, 710 

178, 779 

43, 108 

135, 156 

123.466 

136, 666 

140, 065 

104,216 

161, 614 

181,080 


Pewter 
and  lead. 


Value. 


$1,820 
6,183 
5,545 
5,185 
4,172 
6,422 
983 
2,  010 
2,224 

4;;3 

4,777 

3, 132 

6, 401 

12,  &M7 

15, 296 

20,  546 

16. 789 

7,121 

10, 018 

14,404 

10,278 

13,694 

7,739 

13,196 

22,682 

16,  426 

18,469 

14.064 

16,478 

5, 2:{3 

5,628 

4.818 

27, 327 

28.  782 

56,081 

30, 5:^ 

28,832 

30,600 

30,411 

29,271 

44,483 

27,559 

37, 111 

17,249 


Ban,  shot,  etc. 


Quantity.    Value. 


Pound*. 


229,448 
747, 930 
100, 778 
404, 247 
165,  533 
310, 029 
£70, 544 
900,607 
313,988 
OOrt,  468 
109,023 
79,231 
237,239 
223,752 
852,895 
25,278 
99,158 
438,040 


$11,774 

32,726 

5.510 

2(5, 874 

14, 298 

27,  512 
58. 624 
48.119 

28,  575 
.50, 446 

6,241 

7,334 

22,6.34 

18,718 

132,  666 

2,323 

5. 300 

34,218 


Total 
ralue. 


$9,993 

22,493 

7,5!9 

1,799 

8,512 

4,244 

8,008 

1,356 

12, 697 

6.167 

9,944 

9,729 

13,602 

9,003 

13,490 

5,466 

7,695 

3,029 

3,174 

6,995 

20, 147 

28.208 

18,040 

54,983 

117,294 

640, 217 

499. 886 

605,256 

357, 050 

624,796 

138, 675 

92,017 

43,394 

85,479 

28,200 

51,194 

19,604 

4.3,352 

19, 531 

33, 140 

63, 442 

75,446 

67, 357 

106,527 

36,775 

36.166 

68,243 

49,129 

161,937 

46,806 

32,869 

71,329 

17,249 

28,316 

79,880 

48,132 

13,392 

302,044 

429.300 

102, 726 

49,836 

314,904 

280. 771 

49,899 

39,  710 

178, 779 

43, 108 

135, 156 

123, 466 

136,666 

140,065 

194,216 

161, 614 

181,  OiW 


ZINC. 

By  C.  Kirchhoff. 

During  the  years  1889  and  1890  the  zinc  industry  of  the  United  Staten 
showed  steady  progress,  the  development  in  the  production  taking  pla<H* 
particularly,  however,  in  the  West.  The  census  report,  which  covered 
the  calendar  year  1889,  for  the  first  time  revealed  many  facts  relating  to 
the  industry  which  are  of  special  interest.  Tlie  production  of  zinc  ore 
in  the  leading  States  and  counties  was  as  follows: 

Production  of  zinc  ore  in  the  leading  States  in  1889, 


Winconsin : 

Iowa  connty 

Lafayette  connty. 
Grant  county 


Total  Wisconsin . 

Missouri : 

Barry  county 

Dade  connty 

TireMie  county  ... 
Jaspor  connty  ... 
Laurence  county 
Morgan  county  .. 
Kewton  county  .. 


Quantity. 

Value. 

Short  torn. 

10,f.96 

$237,463 

7,  i:^2 

152,973 

703 

10, 132 

24,831 

400, 508 

IRO 

2,340 

151 

1,308 

♦J77 

17, 139 

72,  020 

1.629,538 

9.4(i3 

158,  Qd^ 

15 

480 

8,3U7 

191, 487 

states  and  counties. 


M  i  sRourl — con  tinned. 
St.  Francois  coun- 
ty  


Total  Missouri 


Iowa 

Kansas 

Arkansas 

Eastern  Stat'OS.. 
Southern  States 
New  Mexico 


Total    United 
States 


Quantity. 

Value. 

Short  ion§. 
2,310 

$23,100 

93, 131 

2,024,067 

450 
39, 575 

i;iO 
63,339 
12,94)6 

140 

3.600 
299,192 

3,250 
175, 052 
141.560 

2,520 

234,502 

3,049,790 

It  should  be  noted  that  a  large  part  of  the  product  credited  to  Kansas 
was  crude,  undressed  ore,  which  makes  its  tonnage  large,  while  the 
value  is  low. 

The  following  is  a  summary  of  the  census  statistics  relating  to  the 
spelter  and  zinc-oxide  works  of  the  United  States: 

Ceneus  statistics  of  spelter  and  zinc  oxide. 


Product: 

Spelter short  tons..  68,860 

Zincoxide do 16,970 

Stock : 

Spelt«r,  January  1,  1889,  short 

tons 2,781 

Spelter,  January  1,  1890,  short 

t4)n8 2,492 

Zinc  oxide.  January  1,1889,  short 

tons 1,425 

Zincoxide,  January  1, 1890,  short 

tons ],2G1 

Ore  treated short  tons..  196.300 

88 


Value  of  ore  treated $4,154,408.06 

Labor: 

Foremen 82 

Mcchnp  ics 457 

Laborers 2,024 

Bovs 127 

Total  wages $1,424,080.52 

Office  force 95 

Salarios $140,279.01 

Expenses: 

Cuntrartors $15,318.84 

Supplies $063,305.75 

All  other $210,913.89 
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No  direct  deductions  as  to  cost  can  be  drawn  from  these  figures,  be- 
cause they  deal  with  two  industries,  which  in  some  parts  of  the  country 
are  so  closely  associated  that  they  are  not  separated  in  accounts  and  in 
other  parts,  notably  in  the  West,  are  sharply  separated.  The  outlays 
incidental  to  the  rolling  of  9,389  short  tons  of  sheet  zinc  are  also  in- 
cluded. Reports  from  all  the  works  in  the  United  States  show  that  the 
production  of  spelter  has  been  as  follows: 

Production  of  spelter  in  the  United  States, 


1878 

1875 

1880  (Cenaas  year  ending  May 
31). 

1882 

1883 

1884 


Short  tona. 


7,343 
15,833 
23,239 

33.765 
36,872 
38,544 


Yean. 


1885 
1886 
1887 
1888 
1889 
1890 


Short  tona. 


40,688 
42,641 
50,340 
55,903 
58,860 
63,683 


Grou])ed  by  States,  the  product  has  been  as  follows : 

Production  of  spelter  in  the  United  Stales,  1882  to  1890,  inclueive,  hy  States. 


SUtea. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1880. 

1800. 

fllinoia 

Kanaaa 

MiMoori  .... 

£aatem  and 
Southern 
Stotea 

Total... 

Short 
tont. 
18,201 
7.366 
2,500 

5,608 

Short 
tons. 
16,792 
9,010 
6,730 

6,340 

Short 
tont. 
17,594 
7.859 
5.230 

7.861 

Short 
ton». 
19.427 
8,502 
4,677 

8,062 

Short 
tons. 

21,  vn 

8,932 
5,870 

6,762 

Short 

tons. 

22,279 

11,955 

8.660 

7,446 

Short 

torn. 

22,445 

10,432 

13,465 

9,561 

SKoH 

tons. 

23,860 

13,658 

11,077 

10.265 

Short 

tont. 

26,243 

15,190 

13,127 

0,114 

33,765 

36,872 

38,544 

40,688 

42,641 

50.840 

55.903 

58,860 

63.683 

For  the  first  time  complete  returns  of  stocks  on  hand  have  been  re- 
reoeived*    The  foUowing  are  the  aggregates: 

stocks  of  spelter. 


Statea. 

Janaary  1 — 

1889. 

1880. 

1801. 

Tfl^ntAn ,,-.,,-,,,,, -- r 

Short 

tona. 

360 

800 

Short 
tons. 
268 
1,075 
43 
1,149 

Short 

tons. 

68 

233 

45 

788 

Kanaaa 

Miaaouri 

Kaat  and  S"iith  -,..r-r t -,-- t 

1,621 

Total           .                ........ 

2.781 

2.535 

1,134 

The  stock  in  the  hands  of  producers  is  therefore  small,  considering 
the  magnitude  of  the  industry.  The  apparent  consumption  of  domestic 
spelter  increased,  therefore,  from  59,434  tons  in  1889,  to  69,084  tons  in 
1890. 
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MINERAL   RESOURCES. 


Zino  imparted  and  entered  for  consumption  in  the  United  Statee,  1867  to  1890,  inclnsite. 


Calendiir  years 

euding  December 

81  from  1886  to 

1800;  pre V  ions 
years  end  June  30. 


1867.. 
1868.. 
1869.. 
1870.. 
1871.. 
1872.. 

ISP- 

1876.. 
1876.. 
1877.. 

1878.. 
1879.. 
1880.. 
1881.. 
1882.. 
1883.. 
1884.. 
1885.. 
1886.. 
1837.. 
1888.. 
1889.. 
1800.. 


Blocks  or  pi^. 


Qnantity. 


Pound*. 

5, 752. 611 

9. 327, 908 

13,211.575 

9, 221. 121 

11. 159. 040 

11.  802.  247 

6.  819  897 

3. 593.  570 

2. 034. 252 

947.  322 

1.260.894 

1.  270. 181 

1,419,701 

8  092.  620 

2  859.  216 

18  408  391 

17. 007. 211 

6  809.  738 

3,515.840 

4,  300  830 

8.  387. 617 

3.825  947 

2, 052  559 

1. 997, 524 


Value. 


$256,866 

417.  273 

500.332 

415. 497 

608  :]55 

522  524 

331.399 

203.  479 

101. 766 

56.082 

63.250 

67.  753 

53.294 

371.920 

125  457 

736  964 

655.503 

208  862 

113. 268 

136.  l.iS 

276, 122 

146. 156 

77.845 

101.335 


Sheets. 


Quantity. 


Pound*. 
5.142.417 
3.  567, 448 
8.306.723 
0.542,687 
7. 646. 821 
10.  704. 044 
11, 122. 143 
6, 016. 835 
7. 320.  713 
4, 611, 300 
1,  341. 333 
1.255.620 
1,111.225 
4.069.310 
2-  727. 324 
4. 413. 042 
3.  309  239 

952  253 
1,839  800 
1.  092.  400 

920. 150 

295.287 
1. 014.  873 

781,266 


Value. 


9311, 767 

203.883 

478, 646 

609.860 

409,243 

593  885 

715.  706 

424.504 

444.530 

298.308 

81  815 

60.381 

53.050 

210  230 

129  iri8 

207  0:J2 

141.  823 

30  120 

64.781 

40.  :rjo 

32,  526 
12.558' 
43.356 
43.495 


Value  of 

maunfac- 

tures. 


$1,835 

1.623 

2.083 

21.696 

28.366 

5S  668 

56.813 

48.304 

26.  :»o 

18.427 

2.496 

4.8i)2 

3.  .ili 
3  571 
7,603 
4.940 
5.  <'!)6 

4,  7'J5 
2,051 
9. 102 

11  :rj9 

12  080 
19  580 

0,7*0 


Total 
value. 


$560,968 
622  770 

1, 071.  oei 

047  053 
943.964 
1, 175.  077 
1,  lOJ  918 
676,  287 
672  635 
372.  817 
147.  561 
132, 026 
109  718 
585.  721 
262  218 
918  9^6 
802  9<f2 
2  9  767 
180.  103 
185  620 
319  977 
170  794 
140  781 
164,  570 


ImporU  of  zinc  oxide  in  1885,  1886,  1887,  1888, 1880,  and  1890. 

Calendar  years  ending'December  81,  from  1886  to  1890;  previous 

year  ends  June  30. 

Dry. 

InoiL 

1885 

Pound*. 
2,2=3,128 
2, 526, :  K9 
4,961.080 
1,401.342 
2, 686. 861 
2. 631, 458 

Pound*. 
98,566 
79.788 

12.'<,  216 
51.985 
66.240 

102.298 

1886 

1887 

1888 

1880 

1800 

Exports  of  zinc  and  zinc  ore  of  domestic  production,  1864  to  1890,  inclusive. 


Calendar  years 

ending  December 

31,  from  1886  to 

1990'  previous 

years  end  June  30. 


1864. 
1865. 
1866. 
1867. 
]84}8. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1876. 
1878. 
1877. 
1878. 
1879. 
1880. 
18S1. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1880. 
1800. 


Ore  or  oxide. 


Qnantity. 


Oiot. 

14.810 

90, 371 

4,485 

3,676 

8,344 


15, 280 

9,621 

3,686 

234 

2,550 

3,083 

10, 178 

6.428 

16, 050 

10,660 

13.024 

11,390 

10,904 

8,045 

4,780 

6,840 

26,620 

4,700 

4,560 

26,760 

77,360 


Value. 


$116, 431 
114, 149 
25,  091 
32.041 
74, 706 
65,411 
81,487 
48.292 
20,880 
2,304 
20,037 
20. 650 
66,250 
34.468 
83,831 
40,300 
42. 036 
16,405 
18,736 
11,509 
16,086 
22,824 
40,465 
17,286 
18,034 
73,802 
105, 113 


Plates,  sheets,  pigs, 
or  bars. 


Quantity. 

Pound*. 

05,738 

184,183 

140, 798 

812,227 

1, 022, 6ra 


Value. 


110, 157 

76,  380 

62, 019 

73,953 

43,566 

38,090 

134.542 

1, 419, 922 

2,545,320 

2, 132, 949 

1, 368,  302 

1,401,786 

1,489,552 

852. 333 

126,043 

101,685 

017,220 

136, 670 

62,234 

879,786 

3,295,584 


$12,269 
22, 740 
13, 290 

30.  ,^.87 
68,214 


10. 672 

7, 821 

5,726 

4.656 

3, 612 

4,215 

11.651 

115, 122 

216, 580 

170,  (54 

119. 264 

132. 805 

124,638 

70. 981 

0,576 

7,270 

75, 192 

9,017 

4, 270 

44,049 

126,291 


Valne  of 

nianulac* 

turea. 


$1,000 

4, 333 

1,118 

567 


168 


734 
4,666 
4,001 
13,526 
16.780 
19.096 
85,732 
23,587 


Total 
value. 


$128, 700 

136,  889 

38,381 

62.628 

142.020 

65.411 

02.159 

56.116 

26.609 

6,060 

23.640 

25,904 

82.243 

150,708 

300,978 

211,053 

161, 300 

149,378 

138,374 

83,224 

30,927 

36,085 

138, 173 

43,092 

41,402 

163,583 

344,901 
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PRICES  OF  ZINC. 


The  following  table  summarizes  the  prices  of  spelter  since  1875: 

iVkMf  of  oommoft  iTMtom  wpdUr  in  New  York  City,  1876  to  1890,  induaive. 
[Cents  per  pound.    FignxeB  in  paxentheeee  aze  oombinalion  prioes.] 


1876 
1870 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
189U 


January. 


49 

s 


6.75 
(7.60) 
6.50 
5.75 
4.50 
6u50 
6.25 
6.00 
4.62 
4.37 
4.5U 
4.50 
4.60 
5.37 
5.00 
5.45 


5 


6.37 
7.40 
6.25 
5.50 
4.25 
5.87 
4.87 
5.75 
4.50 
4.20 
4.12 
4.30 
4.50 
5.20 
5.00 
5.35 


February. 

Mardh. 

AprU. 

May. 

June. 

1 

1 

i 

bc 

1 

1 

t 

1 

• 

1 

1 

1 

s 

s 

s 

3 

s 

3 

s 

s 

6.67 

6.25 

6.50 

6.20 

(7.00) 

6.50 

(7.25) 

7.15 

(7.26) 

7.15 

(7. 76) 

7.50 

(7.75) 

7.02 

(8.00) 

7.60 

(a  00) 

7.75 

(8.00) 

7.25 

6.62 

6.50 

6.50 

6.37 

6.37 

6.25 

6.25 

6.00 

6.12 

6.87 

5.62 

5.25 

6.62 

5.25 

6.25 

5.00 

6.00 

4.62 

4.62 

4.25 

4.62 

4.40 

4.62 

4.37 

4.75 

4.25 

4.50 

4.25 

4.37 

4.12 

6.75 

6.37 

6.75 

6.60 

6.50 

6.12 

6.00 

5.62 

5.50 

5.13 

5.25 

5.12 

5.00 

4.87 

5.12 

4.75 

5.00 

4.87 

5.00 

4.75 

5.75 

5.62 

5.62 

5.37 

5.50 

5.25 

5.62 

5.25 

5.37 

5.25 

4.62 

4.60 

4.75 

4.62 

4.75 

4.60 

4.75 

4.50 

4.62 

4.37 

4.40 

4.25 

4.60 

4.40 

4.65 

4.50 

4.60 

4.45 

4.60 

4.45 

4.30 

4.25 

4.30 

4.12 

4.30 

4.12 

4.25 

4.10 

4.10 

4.00 

4.55 

4.30 

4.60 

4.50 

4.60 

4.50 

4.60 

4.40 

4.40 

4.35 

4.60 

4.40 

4.60 

4.40 

4.65 

4.45 

4.65 

4.45 

4.65 

4.50 

5.35 

6.25 

5.25 

4.87 

4.87 

4.60 

4.65 

4.60 

4.60 

4.50 

5.00 

4.90 

4.87 

4.70     4.66 

4.65 

4.85 

4.62 

5.00 

5.00 

5.35 

5.20 

6.20 

6.00 

6.00 

4.90 

5.45 

5.00 

5.60 

5.85 

1875. 
1876 
18n 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


July. 


49 


m 


(7.35) 
7.25 
6.87 
4.75 
4.75 
5.00 
5.00 
6.37 
4.50 
4.55 
4.40 
4.40 
4.50 
4.55 
5.10 
5.60 


s 


7.25 
7.12 
5.62 
4.50 
4.37 
4.87 
4.75 
5.12 
4.30 
4.45 
4.10 
4.30 
4.60 
4.50 
5.00 
6.40 


Aagnst. 


s 

-a 

a 


(7.25) 
7.25 
5.90 
4.87 
5.62 
5.25 
5.12 
5.50 
4.40 
4.62 
4.60 
4.40 
4. 6 ) 
4.87 
5.20 
6.55 


■J 
f 

3 


7.10 
7.00 
6.80 
4.50 
4.80 
4.87 
5.00 
5.12 
4.30 
4.52 
4.40 
4.30 
i.55 
4.50 
5.15 
6u40 


September* 


8 


(7.25) 
7.12 
6.87 
4.87 
6.00 
5.12 
6.25 
6.87 
4.60 
4.62 
4.62 
4.40 
4.65 
6.12 
5.15 
5.66 


4i 

I 

s 


7.10 
6.80 
5.75 
4.75 
5.62 
4.75 
5.00 
6.12 
4.40 
4.50 
4.60 
4.25 
4.60 
4.75 
5.10 
5.60 


October. 


•a 
a 


(7.40) 
6.75 
6.90 
4.82 
6.37 
5.00 
5.87 
5.37 
4.45 
4.56 
4.62 
4.30 
4.65 
5.12 
5.15 
6.00 


I 


7.15 
6.62 
5.70 
4.50 
6.00 
4.87 
5.25 
6.12 
4.36 
4.40 
4.50 
4.25 
4.50 
4.87 
5.10 
5.66 


KoTember.    Deoember. 


•a 
a 


(7.40) 
6.62 
5.87 
4.75 
6.25 
4.90 
6.87 
6.12 
4.40 
4.40 
4.60 
4.30 
4.80 
5.12 
6.25 
6.10 


7.15 
6.37 
5.62 
4.50 
5.87 
4.65 
6.50 
4.87 
4.37 
4.30 
4.45 
4.25 
4.52 
4.87 
6.05 
6.90 


S 


(7.40) 
6.50 
5.75 
4.37 
6.25 
4.75 
G.OO 
4.87 
4.37 
4.25 
4.60 
4.50 
5.87 
5.12 
5.35 
6.00 


4i 


7.15 
6.37 
5.50 
4.25 
6.00 
4.65 
5.87 
4.50 
4.35 
4.00 
4.45 
4.35 
5.00 
4.87 
5.30 
5.90 


Opening  the  year  1890  with  a  steady  market  at  5.45  cents,  a  moderate 
business  and  freer  offerings  led  to  a  decline  to  5.35  cents,  New  York, 
toward  the  close  of  January.  The  falling  market  and  general  dullness 
continued  during  February  and  March,  5  cents  being  reached  in  that 
month.  Qood  western  spelter  sold  as  low  as  4.90  cents,  Few  York,  in 
April,  but  toward  the  close  of  that  month  developed  a  better  feeling, 
rising  to  5  cents.  May  brought  a  much  better  demand,  and  simultane- 
ously a  scarcity  of  ores  told  on  the  market,  which  went  up  to  5.45  cents. 
The  rapid  rise  brought  out  some  realizing  to  take  profits  on  the  part  of 
second  hands,  which  temporarily  depressed  the  price  to  5.35  cents  iu 
June,  but  when  once  these  lots  were  disposed  of  the  market  rose  to  5.60 
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cents  under  considerable  purchases  for  consumption.  The  metal  was 
steady  during  July  and  August,  fluctuating  in  price  between  5.40 
cents  and  5£5  cents  as  the  extremes.  The  large  consumption  by  brass- 
makers  and  galvanizerSy  and  the  general  buoyancy  of  the  whole  metal 
trade,  brought  spelter  up  to  5.65  cents  in  September,  and  to  6.10  cents 
in  October.  The  November  financial  troubles  had  their  effect  upon  the 
market,  as  they  did  in  all  other  metals,  but  in  a  much  less  marked  de- 
gree, the  price  holding  up  to  5.90  cents  toward  the  close  of  November 
and  during  December. 

Messrs.  Henry  B.  Merton  &  Co.,  of  London,  make  the  following  rexK)rt 
on  the  spelter  production  of  Europe: 

EiUmate  of  ihe  produetian  of  Hue  in  Europe, 


OonntrieB. 


Bbine  dlstriot  and 

Belfdum i 

Silesia 

Great  Britain 

France  and  Spain . . . 

Poland 

Anatria 

Total  Enrope... 


IBM. 


1880. 


Long  torn. 

187,690 

87,475 

20,145 

18,240 

8,620 

7,135 


283,245 


Long  torn. 

134,648 

85,483 

80,806 

16,785 

3,026 

6,330 


277.078 


1888. 


Longtont. 

133,245 

83,376 

26,783 

16,140 

3,785 

4,077 


268,306 


1887. 


Longtont. 

130,005 

81.375 

10,330 

16,028 

3,580 

5,338 


256,665 


1886. 


Long  ttmt. 

120,020 

81.630 

20,730 

15,305 

4,145 

5,000 


255,830 


1885. 


Long  tout. 

129,754 

70,623 

24,200 

14,847 

5,010 

5,610 


250,152 


Ck>nntrieB. 


Bhine  diaiaiot  and  Belginm 

SOeaia 

Great  Britain 

France  and  Spain 

Poland 

Anatria 

Total  Europe 


1884. 


Long  Um». 

129,240 

76, 116 

29,250 

15,341 

4,164 

6,170 


260,200 


1883. 


Longion9. 

123,891 

70.405 

28,661 

14,671 

3,733 

6,267 


247,628 


1882. 


Long  ton*. 

119, 103 

68,811 

25,581 

18,075 

4,400 

6,700 


242,760 


1881. 


LoM  font. 

110,080 

66,407 

24.410 

(a)  18.358 

(a)  4, 000 

5,825 


230,068 


1880. 


Longton9. 

08,830 

64,459 

(a)  22, 000 

15,000 

(a)  4,000 

6,070 


210,250 


•  Satimated. 
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The  oatpat  of  the  works  in  the  different  districts  was  as  follows : 

ProdtieUon  of  Hno  by  principal  foreign  produoerB. 


Distrfcto. 


BliiiM  diatiiot  and  Belgium : 

Tleille  Montaxne 

StolbersCo 

Aofttro-Belge 

6.  Dumont  &,  Fibres 

Bhein-Naaaaa  Go 

L.  de  LamiDne 

Sftoomlnrera  Bleyborg 

Grillo 

Mftrk,  Westf.,  Bergw.,  Ver 

KonveUe  MontagDe 

BeraelioB 

Sachcer  Gbeaqui^re  6c  Co  . 

SociM6  I^yon 

SoeiAU  de  Boom 


1890. 


Schkalaeho  Aetien-Gesellaobaft 

O.  TOO  Giesche'a  Erben 

Henog  von  UJeist 

Graf  H.  Henckel  Ton  DonoerBniarck. . 

Graefin  Schaffgotiich 

Graf  G.  Henckel  von  Donnersmarck.. 
Graf  LasT   Henckel   von    Donneri}- 
nek  (incladed  in  Graf  H.  Henckel 
D.) 


Long 
Urns. 
62,865 
14,855 
0,250 
8.350 
7,960 
6,760 
5,6ii0 
5,490 
5.465 
5,350 
5,175 
4,065 
4,100 
2,295 


137,630 


H.Botlt : , 

Wonscb 

TeiviBigie  KSnin  &.  Lanrahfttte 
r.  Horscbiu'scbe  Erben. . . 


GiwiiBriealA: 

Vivian  &  Sons 

SogUab  Crown  Spelter  Co.  (X^imited) 

I>ilIw7n&.Co 

Swanaea  Vale  Spelter  Co 

TilUers  Spelter  Co 

Paaooe,  Grenfell  ASona 

Kentbead  dE&  TvnedaleCo 

Jobn  Lvaagbt  (Liniited) 

Staffonubire  Knot 

Minera  Mines 

H.Kenyoo  &  Co 


and  Spain : 
Asturienne 

Austria: 

Sacor 

am 

Siflrsaa-Niedsieliska 
Poland 


24.840 
18,550 
16,356 
11,670 
6,265 
4,090 


1,750 

1,880 

1,020 

830 

225 


87,475 


6,605 
4,945 
3,930 
1,615 
1,890 
1,160 
1,530 
4,450 

350 
2,170 

500 


29,145 


18,240 


1,430 
1,880 
3,825 


7,135 


8, 020 


U80. 


Long 
tons. 
52,016 
14,634 
9,245 
8,863 
7,470 
6,693 
5, 560 
5,353 
5,805 
5,U90 
4,910 
4,303 
3,956 
a750 


134,648 


23,675 
18,206 
16,202 
11,392 
6,405 
3,948 


1,660 

1.907 

1,130 

963 

170 


85,663 


6,842 
4,981 
4,540 
2,161 
2,180 
1,272 
1,507 
5,113 
1.1U0 
610 
500 


30,806 


16,786 


1.210 
1,670 
8,450 


6,330 


3.026 


1888. 


Long 
tons. 
51,670 
14.036 
9,140 
8,759 
7,586 
6,597 
4.930 
5,299 
5,537 
5,032 
4,818 
4,137 
8,906 
1,796 


133,245 


22,917 

17,594 

15,456 

11,193 

6,402 

4,114 


1,665 

1,906 

1,166 

935 

137 


83,375 


6,510 
4.080 
3,904 
2,150 
1,903 
1,330 
1,516 
3,760 
150 


O'^O 


1887. 


Long 
Um». 
51, 617 
14.070 
9.280 
8,366 
7,588 
6,746 
4,926 
6,100 
6,553 
4,975 
4,890 
4,079 
8,905 


130,995 


22,680 
17,600 
15,836 
11,666 
6,430 
1,666 


1,670 

1,886 

1,066 

910 

170 


81,876 


4,840 
4,007 
2,843 
1,798 
1,810 
1,124 
1.317 
1,600 


600 


26,783 


16,140 


1,087 
1,240 
2,660 


4,977 


a3,786 


19,839 


16,028 


1,272 
8,200 


5,838 


3,680 


1880. 


Long 
font. 
60,790 
14,065 
9,130 
8,000 
7,730 
6,550 
5,315 
5,075 
4,960 
4,905 
4,985 
3,710 
8,725 


129,020 


22,730 

17,606 

16, 610 

9,355 

6,506 

1,670 


2,460 
1,676 
1,860 
1,186 
916 
170 


81,630 


7,888 
8,248 
8,016 
2,060 
1,880 
727 
1,108 
1,218 


500 


21,230 


15,306 


1,000 
1,360 
2,640 


6,000 


4,145 


1886. 


Long 
tons. 
50,687 
14.452 
9,610 
7,072 
7,676 
7,030 
6,835 
5,158 
4,429 
5,079 
5,046 
3,792 
3,879 


129,764 


21,760 

16,782 

15, 696 

9,680 

6,091 

1,682 


2,166 
1,733 
1,858 
1,305 
876 
106 


79,621 


8,048 
3,500 
2,967 
2,185 
1,985 
1,062 
1,380 
1,962 
700 


600 


24,299 


14,847 


970 
1,440 
3,200 


6,610 


6,019 


•Estimated* 


QUICKSILVER. 


The  quicksilver  mines  in  Galifomia  are  becoming  exhausted.  The 
decline  in  production  noted  in  1888  continued  in  1889  and  1890.  The 
total  product  in  1888  was  33,250  flasks,  in  1889, 26,484  flasks,  including 
20  flasks  from  Oregon,  and  in  1890,  22,926  flasks.  The  price  per  flask 
in  1888  ranged  from  $36  to  $47;  in  1889  the  range  was  from  $40  to  $50, 
and  in  1890  it  increased  to  from  $47  to  $58  per  flask.  Using  the  aver- 
ages of  these  figures  the  total  value  for  1890,  $1,203,615,  is  slightly 
greater  than  in  1889,  and  for  a  smaller  amount  of  mining  and  smelting. 
The  percentage  yield  of  the  ores  decreased  slightly,  but  not  in  propor- 
tion to  the  increased  price.  The  above  information,  together  with  the 
table  of  production  by  mines,  has  been  obtained  from  Mr.  James  B. 
Eandol,  of  San  Francisco.  The  information  for  1889  was  collected  by 
him  and  pubhshed  by  the  Census  Ofiice. 

The  product  for  1889  includes  20  flasks  from  Oregon,  but  no  product  is 
reported  from  any  State  except  California  in  1890. 

No  new  deposits  have  been  found  in  the  United  States,  although  act- 
ive seaicb  has  been  made,  and  many  finds  reported  to  be  valuable 
have  been  carefully  investigated  in  vain.  Usually  these  finds  have 
been  clays  stained  with  oxides  of  iron  and  bearing  no  resemblance  to 
cinnabar,  while  in  Arizona  genuine  ore  was  found,  but  of  too  poor  qual- 
ity to  work  even  at  high  prices. 
94 
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Prodwaion  of  quicksilver,  in  flasks,  in  California,  from  1880  to  1890,  hy  monfJU. 


1 


MontkB. 


1880. 


January  . . . 
February . . 

March . 

April 

May 

Jane 

July 

Aufcust  — 
Sepiemtter. 
October — 
November , 
DeiMiimber. . 


Total 
1881. 


January . . . 
February.. 
March . . . . . 

April 

May 

June 

July 

August . . . , 
September 

October 

Noyember . 
December.. 


Total 
1882. 


January . . 
Februaiy  . , 
March . . . . , 

April' , 

May 

June , 

July 

August . . . 
September 
October- . . 
November , 
December. 


Total 
1883. 


January* . . 
February  . 
March..... 

April , 

May 

June 

July , 

Augnflt  .  .. 
September . 
October — 
November . 
December. 


Total 
1884. 


Jmuary . . 
February 
Marcli  . . . 
April  .  ... 

May 

June .: ... 


1,539 
1,809 
2,1&5 
1,667 
1,938 
1,985 
1,688 
2,360 
2.166 
1,858 
2,238 
2,062 


23,466 


2,259 
2,187 
2,466 
2,507 
1,346 
1,780 
2,208 
2,260 
2,090 
2,223 
2,572 
2,162 


26,060 


1.632 
1.924 
2,078 
2,110 
2,446 
2,318 
2,522 
2,432 
2,766 
2,844 
2,619 
2,379 


28,070 


2,497 
2,150 
2,230 
1,756 
2,344 
2,214 
2,618 
3,000 
3,010 
2,672 
2.212 
2,297 


29,000 


1,440 
1,458 
1,606 
1,785 
1,672 
1,859 


203 
96 
443 
165 
226 
269 
250 
312 
245 
216 
539 
245 


8,200 


330 
171 
206 
158 
200 
201 
UO 
209 
212 
140 
677 
261 


2,776 


179 

121 
160 
127 
269 
121 
109 
130 
129 
266 
156 
126 


1,953 


112 
133 
142 

76 
144 
137 

85 
139 
164 
272 
115 

87 


i 
I 


142 
310 
239 
103 
356 
127 
135 
189 
175 
166 
96 
101 


2,139 


140 
32 
354 
284 
218 
106 
160 
190 
187 
165 
180 
88 


2,191 


178 
145 

70 
174 
211 
131 
195 
184 
225 
251 

96 
311 


2,171 


367 

181 

202 

243 

135 

165 

141 

94 

45 

109 

78 

134 


1,606  11,894 


103 
50 
36 
75 

125 
44 


127 
104 
12:) 
50 
53 
118 


•a 

CO 


760 
065 

1,286 
611 

1,130 
819 
933 
878 
687 
865 

1,209 
663 


o 


1,000 
535 
730 
645 
560 
550 


340 
300 
1,100 
500 
410 


10,706  6,670 


895 

635 

1,100 

706 

1,163 

1,463 

1,057 

1,139 

1,076 

969 

688 

861 


11, 152 


623 
460 
350 
319 
354 
522 
579 
418 
430 
370 
280 
300 


1,300 
600 
350 
357 
500 
340 
255 
300 
201 
400 
375 
250 


5,228 


50 

210 

200 

229 

13 

30 


50 
140 
60 
81 
75 


5,014  1,138 


280 
310 
335 
310 
350 

91 
130 
112 
265 
206 
160 

63 


2,612 


263 


08 

76 

200 


77 
7 


I 

I 
I 


550 
565 
565 
574 
572 
585 
540 
525 
452 
557 
467 
490 


6,442 


451 
399 

400 
447 
681 
801 
714 
585 
457 
414 
484 
458 


6,241 


395 
348 
505 
486 
521 
456 
410 
490 
513 
516 
200 
330 


5,179 


390 
364 
305 
294 
293 
400 
446 
315 
297 
215 
208 
342 


84  3.809 


200 


373 
241 
223 
232 
169 
258 


t 

SB 


205 
375 
251 
161 
315 
420 
4.55 
455 

4^o 

358 
591 
350 


I 


39 

no 

210 

96 

164 

142 

118 

133 

122 

57 

42 

46 


I 

I 


4,416  1,279 


430 
23:) 
505 
46C 
659 
621 
481 
4{KI 
502 


13 


179 

123 

97 

94 

47 
57 
113 
485  ,  106 
310  {  166 


280 


70 


5.552  1,065 


430 
440 
459 
525 

7:}7 
485 

;«o 

582 
641 
580 
718 
865 


144 
98 
91 
57 
55 
70 
111 
388 

;m8 

229 
306 
221 


6, 842  12, 124 


590 
295 
485 
530 
325 
360 
452 
695 
750 
521 
613 
274 


329 
276 
249 
422 
245 
215 


5,890 


135 

174 

152 

69 

6 


262 

156 

162 

142 

164 

184 

150 

76 

81 

134 

102 

56 


1,669 


28 
9 
2 


8 

a 
a 

9 

o 

I 


232 

130 
98 

239 
90 

386 
70 
68 
81 
08 
66 
42 


1,600 


43 
4 


25 

68 
150 
120 
37 
63 
30 
15 


584 


33 
21 
24 


5 
28 
15 
11 
17 
13 
55 
19 


241 


7 

4 
14 

3 
13 
10 

2 


30 


18 


101 


o 


4,670 
4,895 
5,977 
4,281 
5.351 
5,283 
4,189 
5,260 
4.708 
5,275 
5,748 
4,309 


59,926 


5,861 
4.261 
5,560 
5.071 
4,889 
5,  .564 
5,188 
.5,350 
4.965 
4, 965 
5,232 
3,945 


60,851 


3,664 
8,767 
3,946 
4,027 
4,611 
4,167 
4,381 
4,685 
5.209 
5,129 
4,511 
4,635 


52,732 


4,662 
3,000 
3,875 
8,354 
3,768 
3,561 
4,024 
4,431 
4,642 
4,129 
3,488 
3,271 


4«,725 


2,805 
2,321 
2,459 
2,709 
2,470 
2.694 


a  Production  of  iBtna  and  Napa  mine*  from  1880  to  1883  under  heading  of  Napa  mine.        >  Iftw  Biiaa. 
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a? 


Ptoduciion  of  quic1c9ilver,  in  flasks,  in  California,  etc, — Continued. 


1884. 
July 

All£11St.... 

SspiiBnibQr. 
October.... 
KoTember . 


ToUl 


188S. 
January... 

lUrvh' 

April 

fv 

Jane 

July 

Ansnst. ... 
Se^onber. 
October.... 
November . 
December. 


Total 


1880. 
Jaonary ... 
February.. 

March 

Apzil 

M*y 

Jane...... 

Joly 

Aa^ast — 
September . 
October.... 
KoTember . 


Total 


1887. 
Jaaaary ... 
Febraaiy .. 

March 

April 

May 

Jane. 

Joly 

Angnst.... 
Sei^ember. 
October... 
NoTembw . 


Tdlal 

1888L 
Janoary 


Jane 

July 

Aognat ... 
September. 
October.... 
Korember , 
PowJiibef .. 


Total 


1.543 
1,804 
1.448 
1,625 
1,900 
1,860 


20,000 


1,700 
1,506 
1,500 
2,003 
2,000 
1,750 
1.750 
2,104 
1.930 
1,508 
1.576 
1,977 


21,400 


1,431 
1,100 
1,522 
1,256 
1,600 
1,806 
1,672 
1,240 
1,210 
1,280 
1,000 
2,083 


18,000 


1,004 
1,700 
1,584 
1,671 
2,040 
1,700 
1,667 
1,617 
1,535 
1,406 
1,225 
2,152 


20,000 


2,650 
1,780 
1,400 
1,579 
1,610 
1,500 
1,100 
1,100 
1,178 
1.260 
1,400 
1,475 


18,000 


29 

63 

67 

115 

157 

152 


1,025 


190 
70 
80 
80 
75 
62 
75 
80 
95 
85 
122 
130 


1.144 


70 
175 

20 

90 
101 
110 

95 
105 
179 
106 
180 
175 


1,406 


162 
149 
110 
15/ 
126 
127 
175 
160 
297 
171 
113 
143 


1,890 


118 

82 

90 

110 

125 

120 

120 

110 

60 

185 

90 

110 


1,320 


71 
47 
52 
08 
32 
36 


881 


40 
24 


50 
43 
49 
57 
42 
43 
37 


385 


42 
24 
21 
86 
18 
19 
24 
35 
30 
50 
76 
34 


409 


76 
43 
48 
29 
27 
93 
57 
61 
42 
64 
71 
62 


I 

t 


52 
20 
35 
25 
53 
98 


890 


24 
85 
83 
69 

194 
91 

209 

150 
85 

123 
61 

122 


1.296 


100 
108 

91 
172 

36 
113 

98 
119 
100 
150 
191 
171 


1,449 


185 

40 

95 

105 

50 

170 

125 

00 

120 

140 

214 

156 


073 


30 
60 


1,490 


292 
156 
150 
138 
155 
189 
167 
215 
195 
180 
176 
151 


126 


2,164 


& 

I 


200 
306 
58 
160 
150 
105 


1,179 


3,292 


35 


35 


3,469 


e 
I 

I 


258 
334 
854 
328 
230 
292 


2,931 


172 
245 
314 
340 
269 
330 
321 
3'.^4 
347 
236 
292 
279 


339 
274 
226 
115 

99 
126 
138 
156 
107 
171 
109 

89 


1,949 


56 
86 
105 
00 
152 
126 
194 
108 
123 
132 
127 
147 


1,446 


61 
61 
43 
95 
60 
26 
34 
29 
42 
47 
28 
87 


625 


CB 

a 


374 

228 

lao 

153 
132 
172 


189 
96 
88 

142 
62 

112 
45 

118 

2U1 
52 
54 

150 


1,309 


•162 
132 
209 
328 
228 
276 
345 
813 
303 
392 
477 
313 


3,478 


450 
240 
125 
200 
100 
200 
200 
200 
400 
300 
165 
300 


2,880 


246 

105 

95 

143 

226 

94 

60 


059 


101 
110 
169 
90 
240 
130 


1,376 


131 
160 
145 
145 
190 
250 
191 
175 
180 
185 
190 
235 


2,197 


147 
192 
218 
172 
128 
123 
138 
74 
82 
124 
209 
162 


1,769 


58 

104 

91 

40 


332 


37 
75 
33 
37 


63 
50 


65 
43 
43 


446 


73 
53 
43 
62 
76 
71 
64 
76 
64 
65 
55 
83 


735 


181 
150 
275 
212 
215 
220 
205 
275 
160 
304 
247 
250 


2,694 


235 
223 
288 
324 
320 
345 
248 
347 
870 
440 
475 
450 


4,065 


61 


74 
91 
80 
82 
56 
72 
26 
66 
82 
9 


689 


84 
79 

108 

153 
80 

110 
94 
93 
58 
88 
82 

122 


1,151 


■ 

u 

.2 

'S 


201 
220 
195 
228 
295 
232 


1,371 


179 
243 
270 
292 
357 
454 
463 
527 
357 
294 
220 
102 


3,848 


1 

P 

o 


19 


3 

5 

10 

47 

77 
82 
87 
62 


392 


34 
45 
75 
62 
95 
78 
127 
84 
33 
52 
35 
66 


786 


12 


140 
81 
40 

104 
40 
78 
25 
49 
74 
34 


627 


84 
51 
87 
28 
95 

118 
83 

117 
88 
96 

103 
92 


-a 

o 
H 


2.628 
2,912 
2,377 
2,068 
2,983 
2,885 


31,913 


2,483 
2,316 
2, 202 
2,810 
2,793 
2,713 
2,694 
3,047 
2,978 
2,468 
2,468 
3,035 


32,073 


2,398 
2,ld3 
2,425 
2,203 
2,381 
2,722 
2.601 
2,202 
2,108 
2,390 
3,232 
3,126 


29,981 


3,077 
2,408 
2,456 
2,586 
2,830 
2,822 
2,820 
2,881 
2, 923 
2,859 
2,613 
3,485 


33,760 


092 


3,949 
2,733 
2,481 
2,862 
3,037 
2,956 
2,359 
2,547 
2,348 
2,635 
2.604 
2,739 


33, 250 


m Ftodactkm  of  iBtna  and  Napa  mines  il .'om  1880  to  1883  under  heading  of  Napa  mine,    b New  mine. 
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MINERAL   BESOUBCES. 


Production  of  quickHlver,  infiaski,  in  California,  eto. — Continiied. 


Months. 


1889. 
January... 
February. 
March.... 

April , 

May 

June 

July 

August... 
September 
Ootobor . . . 
November 
December. 


Total 


18d0. 
January ... 
February.. 

March 

April 

May 

June 

July 

August.... 
September 

Ocy|*)ber 

November  . 
December. . 


Total.. 


1,200 

820 

1,290 

1,249 

870 

950 

966 

1,000 

970 

1,300 

],800 

1«186 


13,100 


952 
728 
1,000 
779 
1,100 
1.066 
1,100 
1,000 
1,000 
1,064 
1,084 
1,127 


12,000 


I 


65 
65 
70 
70 
70 
75 
70 
70 
75 
80 
130 
140 


980 


100 
60 
67 
70 
60 
65 
70 

100 
55 
95 

105 
80 


977 


206 

117 

124 

64 

73 

80 

139 


812 


60 


11 
1 


80 

120 

111 

07 

25 


505 


178 
173 
175 
215 
192 
235 
211 
216 
224 
164 
150 
155 


2.283 


109 

186 

80 

89 

82 

178 

131 

147 

174 

127 

143 

162 


1,608 


81 
45 
34 
80 


41 
17 
97 
70 
80 
61 


556 


65 

11 

110 

48 

70 

111 

106 

129 

202 

203 

115 

174 


1,334 


I 


60 
803 
326 
233 


3 

a 


885 

400 
380 
320 
445 
415 
340 
450 
360 
385 
880 
330 


I 


4,590 


270 
245 
265 
210 
175 
155 
210 
190 
195 
135 
238 
210 


031 


94 

76 

89 

92 

97 

211 

135 

168 

77 

87 

107 

112 


1,345 


46 

126 
77 

109 
84 
74 
70 

163 
66 
58 
78 

105 


2,498 


1,046 


.o 


PQ 


230 
182 
116 
119 
132 
152 
110 
170 
130 
214 
134 
179 


1,874 


75 

46 

121 

82 

93 

85 

127 

119 

136 

173 

125 

108 


1,200 


s 

a 

I 

o 

I 


100 
52 
63 

108 
73 
63 
6» 
68 
61 
64 
72 

122 


924 


41 

60 

111 


5 
68 
05 
69 
38 
42 
68 
140 


737 


I 


2.337 

1,813 
2,217 
2,203 
2,085 
2,218 
2,066 
2,223 
2,073 
2,453 
2.402 
2.284 


26,464 


1,708 
1,462 
l.a32 
1,388 
1,669 
1,802 
1.909 
1.987 
2,056 
2,311 
2.439 
2,364 


22.92e 


a  Production  of  iBtna  and  Napa  mines  firom  1880  to  1883  under  heading  of  Napa  mine.        b  New  mine. 

Prices. — The  world's  product  of  quicksilver  was  smaller  than  usual 
in  1889,  and  tliis,  more  than  the  local  conditions  in  this  country,  made 
the  price  high  in  1889  and  higher  in  1890  in  London,  where  the  rates 
are  made  practically  for  all  markets.  The  product  from  Spain  and 
Europe  generally  finds  a  market  in  London,  and  the  first  shipments 
from  the  mines  all  go  there,  except  where  orders  from  London  specify 
the  filling  of  contracts  direct  from  the  mines.  The  producers' stock 
accumulates  in  London.  At  the  prices  mentioned,  this  stock  decreased 
from  47,000  flasks  at  the  close  of  1888  to  45,100  at  the  end  of  1889,  and 
this  was  further  decreased  in  1890.  The  following  table  continues  the 
range  in  price  for  the  period  since  quicksilver  mining  began  in  the 
United  States: 


QUICKSILYEB. 
^%mtamdlawmiprio69  ofqfMMvmr  during  thspaii  forty-one  yean. 
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Tmib. 

Prioe  in  San  Tna- 
oiaco,  per  fluk« 

Prioe  in  London,  per 
flank. 

Highest. 

Lowest. 

Highest. 

Lowest. 

1850 

$114.75 
76.50 
61.20 
55.45 
55.45 
55.45 
51.65 
53.55 
49.75 
76.50 
57.85 
49.72 
38.25 
45.90 
45.90 
45.90 
57.35 
45.90 
45.00 
45.90 
68.85 
68.85 
66.05 
91.80 
118.55 
118.55 
53.55 
44.00 
85.96 
34.45 
34.45 
31.75 
29.10 
28.60 
35.00 
33.00 
39.00 
60.00 
47.00 
50.00 
58.00 

$84.15 
57.35 
56.45 
55.45 
55.45 
51.66 
51.66 
45.90 
45.90 
49.75 
49.75 
34.45 
34.45 
38.25 
45.90 
45.90 
46.90 
45.90 
45.90 
45.90 
45.90 
57.35 
65.00 
68.85 
91.80 
40.75 
84.45 
30.60 
29.85 
25.25 
27.55 
27.90 
27.35 
26.00 
26.00 
28.50 
32.00 
36.50 
36.00 
40.00 
47.00 

£    ff.    d. 

15      0    0 
13    15    0 

11  10    0 

8  15    0 
7    15    0 
6    17    6 
6    10    0 

6  10    0 

7  10    0 
7      5    0 
7      0    0 
7      0    0 
7      0    0 

7  0    0 

9  0    0 

8  0    0 

8  0    0 
7      0    0 
6    17    0 

6  17    0 

10  0    0 

12  0    0 
18      0    0 
20      0    0 
26      0    0 
24      0    0 
12      0    0 

9  10    0 

7  5    0 

8  15    0 
7    15    0 
7      0    0 
6      5    0 

5  17    6 

6  15    0 

6  15    0 

7  10    0 

11  5    0 
10      0    0 

9  15    0 
10    10    0 

£    ff.    d. 

13      2    6 

12     5    0 

9      7    6 

8  2    6 
7      5    0 
6    10    0 
6    10    0 

6  10    0 

7  5    0 
7      0    0 
7      0    0 
7      0    0 
7      0    0 
7      0    0 
7    10    0 
7    17    6 
6    17    0 
6    16    0 
6    16    0 
6    16    0 

6  16    0 

9  0    0 
10      0    0 
12    10    0 
19      0    0 

9    17    6 

7  17    6 
7      2    6 
6      7    6 

5  17    6 

6  7    6 
-6      2    6 

5    15    0 
5      5    0 
5      2    6 
5    10    0 

5  16    3 

6  7    6 

6  12    6 

7  10    0 
9      10 

IMl 

igsa 

1888 

1854 

1866 

1866 

1887 

18^8 

18S9 

I860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

18T1 

1873 

1876 

1877 

1879 

1881 

1883 

1885 

1887 

ism 

11&55 

25.25 

26      0    0 

5      2    6 

The  detailed  prices  for  the  year  1889  were  as  follows: 

JPHo9$per  JUuTc  oliained  in  New  York  for  California  qyLioheilver  in  1889. 


Bothsohild's  quotation  and 

MbBtlis. 

Prices  ob- 
tained in  New 
York. 

Netting  in 
San  Francisco 

freight  and 
drayAge$1.30. 

equivalent  for  quicksilver  laid 

down  in  New  York,  duty 

added. 

Laid  down  in 
New  York, 
dnty  added. 

Outsiders*  price. 

English  money. 

XT.  &  Money. 

^ 

Low- 
est. 

^e 

Low- 
est. 

^H. 

Low- 
est. 

"ie 

Low- 
est. 

Hlsh-    Low- 
est,      est. 

High- 
est. 

Low- 
est. 

£i.d. 

£  ff.  d. 

£  9.  d. 

£  i,d. 

Jan 

144.00 

$43.00 

$42.70 

$41.70 

0  10  0 

9  10  0 

$50.50 

$5a50 

$4a60 

$43.55 

8  15  0 

8    3  6 

Feb.... 

48.25 

4a  00 

41.05 

38.70 

8  10  0 

7  10  0 

45.25 

40.00 

43.40 

3a  30 

8    3  0 

7    7  6 

Mar... 

4a  50 

39.00 

39.20 

37.70 

7  15  0 

7  10  0 

41.25 

4a  00 

41.40 

3a  30 

7  15  6 

7    7  0 

^.:: 

42.00 

4a  00 

40.70 

8a  70 

8    0  0 

7  12  6 

42.60 

4a  60 

42.60 

4a  60 

8    00 

7  12  6 

46.25 

42.75 

43.06 

41.45 

8  10  0 

8    50 

45.25 

44.00 

44.35 

41.85 

8    66 

7  17  0 

Jose  .. 

4&00 

48.00 

4a  70 

46.70 

9  10  0 

8  15  0 

50.50 

4a  CO 

47.70 

43.55 

8  19  0 

8    3  0 

July... 

49.00 

4a  00 

47.70 

44.70 

9  15  0 

9  10  0 

51.75 

50.50 

50.20 

4a  60 

9    86 

8  15  0 

4A.0O 

48.00 

47.70 

4a  70 

0  15  0 

9  15  0 

5L75 

51.75 

4a  05 

48.00 

9    7  6 

9    3  6 

49150 

4&50 

48.20 

47.90 

9  15  0 

9  15  0 

51.75 

51.75 

4a  15 

48.75 

9    4  6 

9    3  0 

48.00 

48.50 

47.70 

47.20 

9    50 

9    50 

49.30 

4a  80 

4a  30 

47.30 

9    5  0 

8  17  6 

Wot  ... 

50.09 

49.00 

48.70 

47.70 

9  15  0 

9  10  0 

61.75 

50.50 

50.00 

40.95 

9  11  0 

9    76 

Pee.... 

5a  00 

48.60 

4a  70 

47.20 

9  15  0 

9  150 

5L75 

61.75 

50.35 

4a  30 

9    90 

9    60 

100 
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Movement  ef  ^iekeUver  from  &w  I^anoisoo  in  dekM^from  188$  to  1888. 


To- 


By  sea: 

China 

Japan 

Mexico 

Soatli  America  .. 

Australia 

Ifew  Zealimd  .... 
Central  Ameiloa. 

NeiW  York 

Various 


Total  by 
By  rail: 

Central  Pacific,  Southern  Pa- 
cific and  Korthem  Padflc 
Bailroada 


Grand  total 


1888. 


16.330 

1,253 

10,764 

970 

600 

160 

60 

8,100 

11 


88,247 


4,620 


87,867 


1884. 


FUuht, 

300 

588 

5,404 

155 

110 

20 

52 

8,350 

22 


li»Wl 


(a)  7, 000 


188S. 


Ftasit, 
238 

302 

5,884 

100 


100 

0 

9,055 

47 


15,780 


(a)  10, 000 


1880. 


FUukt, 


8 
6,530 


91 

23 

600 

54 


6,801 


10,000 


1887. 


1888. 


Fkuta.   Flatis. 
8,105  I    8,761 


0.897      4,766 


100 

286 

119 

712 

8,370 

2,320 

28 

72 

18,119     11,917 


4,000 


21,901 


25,730 


16, 301 


22,119 


7,838 


19,750 


a  Inolading  about  3,500  flaalca  to  Hezico  by  Southern  Pacific  Bailroad. 
Total  OBportB  and  shipments  of  quicksilver  in  1889  and  1890, 


BT  tajL. 


Mexico 

Central  America 

Chile  and  South  America. 

Kew  Zealand 

Australia 

British  Columbia 

China 


Shipmenta  to  New  York 
Vtfioua 


Total  by  sea 


From  San  Jos6: 
New  York... 
Philadelphia. 

Texas 

Montana..... 

Nevada 

Utah 

Colorado 

Idaho 

Arisona 

Mexico 


BT  RAILBOAD. 


From  San  Francisco: 

New  York 

Mexico 

Montana,  Idaho,  and  Utah 

Arisona 

Colorado 

Yarious  points 


From  San  Francisco,  yia  Portland  and  Northern  Pacific  Railroad: 

Montana 

Add  for  shipments  to  Montana,  Idaho,  and  Arizona,  not  included  in 
above 


Total  by  rail.... 
Total  shipments 


1889. 


Fkutt. 
.    4,593 

47 
10 
112 
10 
U 


4,783 
430 


5,213 


5,100 


200 
1,095 


118 


100 
90 


7,603 


1,500 
819 

2,311 

110 

01 


4.801 


850 
638 

18,287 


18.600 


1890. 


FUuig. 

2,795 

102 


127 

'soo' 


3,324 

320 

6 


3,650 


1,800 
300 


2,115 
4,520 


30 

190 

10 

95 


9,000 


2,548 


2,548 


11,548 


15,196 
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QMkHlwr  imported  amd  mOeredfor  wmmmpf^on  In  ike  United  Statet,  1867  to  1890,  indu* 

ehe. 


YeaxB  endings 

Quantity. 

YalQA. 

Yean  ending— 

• 

Quantity. 

Yalua. 

June  80— 

1887 

Poundt. 

u 

107,646 

187,882 

188,048 

74,146 

68,088 

20,067 

60,164 

10,658 

136,178 

217,770 

June  80— 

1880 

Poundt. 
116,700 
138, 517 
607,896 

1,652,738 
136, 615 
257,650 

620,888 
410,034 
132,850 
841, 514 
802,871 

048,463 

57,733 

233,057 

503,367 

44,035 

00,416 

240,411 
171,431 
56.007 
162,064 
446,807 

1868 

162 

1881 „ 

1860 

1882 

1870 

230,223 

804.065 

870,353 

00,886 

61,202 

6,870 

78,802 

88,250 

204,207 

618,126 

1883 

1871 

1884 

18T2 

1886 

1873 

December  31— 
1886 

1874 

1875 

1887 

1876 

1888 

1877 

1880 

1878 

1800 

1878 

Importe  of  qiUekeilver  vermUionfrom  1867  to  1890, 


YeaxB  ending- 


Jane  80— 
1867.., 
1868... 
1860... 
1870... 
1871... 
1872... 
1873... 
1874... 
1875... 
1876... 
1877... 
1878... 
1878... 


Quantity. 


Ptmndt. 


247,382 

104,523 

70, 196 

120.067 

87,008 

42,^ 

0,460 

18,081 

23,315 

0,843 

U.882 


Yalue. 


$123,506 

00,648 

146,666 

67,262 

43,036 

40,237 

65,796 

30,443 

10,831 

17,670 

14,060 

6,772 

6,105 


Yean  ending— 


JnneSO— 

1880 

1881 

1882 

If83 

1884 

1885 

December  31— 

1886 

1887 

1888 

1880 

1880 


Quantity. 


Pounds. 
11,052 
14,243 
12,496 
10,540 


Yalne. 


05,997 
7,301 
6,214 
8,796 

10,472 
8,244 

11, 016 

16.542 

0,342 

3,263 

0,916 


Merewrial  preparaUone  imported  and  mteredfor  oonaumption  in  the  United  States,  1867  to 

1883,  inclusive,  (a) 


Fiacal  yean  ending 
June  30— 


1867. 
1868. 
1860. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 


1881. 
1888. 
1883. 


Blne-maaa. 


Quantity. 


Pomidi. 


1,000 
010 


126 
480 
466 
887 
486 
638 
885 
907 
188 


Yalue. 


1667 
660 
109 
100 
866 
827 
268 


194 
79 


f?a]flinfti- 


QuanUty. 


Pounds. 


8,241 
6,620 
6,188 
9,424 
6,488 
4,649 
4,133 
6.876 
4,780 
8,177 
6,916 
8,739 


Yalue. 


$4,242 
4,440 
4,516 
6,300 
8,147 
6,500 
6,240 
0,676 
2,817 
6,820 
4,305 
8,676 
4,836 
8,230 
6,640 
8,4U 
6,600 


Hercnrial 

preparations 

not  otherwise 

specified. 


$620 

600 

4,834 

62 

02 

00 


6,453 
30 

U6 
68 

100 


Total 
ralue. 


$4,242 
4,440 
4,516 
6,306 
3,147 
7,886 
6,500 

11,202 
2,078 
6,277 
4,722 
4,101 

11,354 
3,622 
5,092 
3,608 
6,772 


•  Not  apedlied  aimoe  1888. 

WorUPi  annual  production. — ^The  following  table,  by  Mr.  Bandol,  shows 
the  prodact  in  Yarioos  conntries  for  the  past  ten  years,  and  its  rela- 
tion to  the  oonsomption  and  the  stock: 
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The  worl^i  produoU&n  of  quicksilver  for  ten  yean. 
[FlaskB  of  84.5  kOograms,  or  76.5  ponndB  avoirdapois.] 


Yean. 

CaU- 
forniA. 

Spain. 

Anatria-Himgary. 

Italy.  («) 

Roaaia. 

Eiiti. 
matod 
consump- 
tion. 

Esti- 
mated 
atock 
in  Lon- 
don, 
Ene- 
land. 

Total 
anpply. 

Alma- 
den. 

Varl- 
oa8.(a) 

Idrla. 

YarioQS. 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1888 

Total. 

50.026 
60,851 
52,732 
46,726 
81,013 
82,073 
29,081 
33.760 
33,250 
26,464 

45,322 
44,980 
46,716 
40,177 
48,098 
45,813 
51,199 
53,276 
51,872 
49,477 

id) 

(d) 
2,705 
2,165 
2,210 
2,046 
2,277 
2,804 
1,877 

(d) 

12,866 
11,833 
11,663 
13, 152 
13,967 
13,503 
14,496 
14,676 
14,962 
15,295 

712 

720 

588 

709 

733 

773 

1,400 

1,030 

1,018 

(«)  1. 126 

4,220 
4,785 
4,900 
6,930 
8,500 
7,540 
8,235 
9,220 
10,200 
11,174 

4,777 
10,307 

05,600 
106,300 
116,200 
124,800 
111,  300 
108,300 
123,050 
131, 700 
100,900 
115,740 

68.500 
84,800 
88,000 
82,014 
76,105 
60,467 
54,000 
30,000 
47,000 
45,100 

122, 536 
122,678 
119,391 
118,858 
105,430 
101, 748 
107,588 
116,711 
117,056 
113,842 

407,675 

485,930 

16,273 

135,403 

8.808 

(0)75,704 

16,030 

1,142,880 



1,146,741 

a  Comprises  mines  in  the  proyinoee  of  Oviedo,  Granada,  and  Cnidad  Seal. 

6  Comprises  mines  in  Camiola  and  in  Hungary. 

e  Figures  tak'en  fh>m  monograph  on  the  quicksilver  mines  of  Monte  Amiata,  by  P.  De  Ferrari, 

JC.  S.|  1880. 
d  Quantities  unknown. 
«  Comprises  mines  in  Camiola  only,  the  production  of  Hungary  not  being  known. 

CENSUS  STATISTICS, 

The  following  data  have  been  condensed  from  the  very  careftil  results 
of  the  census  as  taken  by  the  expert  special  agent,  Mr.  Bandol,  in  charge 
of  that  branch: 


LaeaHUm  and  number  of  all  the  quidkeilver  ettabliehmente^-^  Staiee  and  eounUee. 


Stetea. 

Counties. 

Produotiye. 

KonproductiTe. 

Mines. 

Furnaces. 

Mines. 

Furnaces, 

GsUfomlA. 

* 

OFQgon  «••■■••••«• 

Lake 

8 

12 

8 
7 
2 

Merced .•• 

Napa 

San  Benito 

Santa  Clara 

1 

4 

Sonoma 

Siskiyou 

1 
1 
8 

(a) 

Trinfty 

Douiirlas ....^^ 

8 

Total..... 

U 

86 

6 

7 

•  One  retort. 


The  productiye  mines  and  active  furnaces  employed  937  operatives,  of 
NNliom  416  were  engaged  on  surface  work  and  521  were  employed  under- 
fj  round.  The  other  mines  and  fiimaces  employed  24  men,  making  a 
total  of  961  employ6S|  as  shown  in  the  following  table: 
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Ifumber  of  employ^. 


Emplojto. 


M«n 

Women 

BojB 

Total 

Total  on  ■nrCace. . . 
Total  underground 

Total 


Productive 

mines  and 

fumacoB. 


032 
1 

4 


037 


Nonpro- 

dnctive 

miuesand 

fumaoee. 


24 


24 


416 
521 


037 


18 
6 


24 


Tot4a. 


056 
1 


061 


527 


061 


Production  statiaties. — Of  95,714  tons  (2,000  pounds  each)  of  cinnabar 
ore  mined,  92,964  tons  were  roasted,  producing  26,484  flasks  of  quick- 
silver, each  containing  a  standard  quantity  of  76J  pounds  advoirdu- 
I)ois.  Of  the  eleven  establishments  working  ore,  on§  reported  only  200 
tons  produced  and  worked  in  retorts,  with  an  average  yield  of  2.295  per 
cent,  the  highest  percentage  returned.  The  lowest  average  yield  was 
0.286  per  cent,  and  the  average  percentage  yield  in  quicksilver  for  all 
the  ore  roasted  was  1.088.  The  largest  quantities  of  ore  produced  and 
roasted  were  respectively  28,007  and  28,887  tons,  and  the  quantity  of 
quicksilver  produce4  at  the  several  works  ranged  from  120  up  to  13,100 
flasks.  The  following  table  exhibits  the  quantity  of  ore  produced  and 
roasted  in  California  in  1889,  the  number  of  flasks  of  quicksilver  pro- 
duced^  and  the  prcentage  of  yield: 

Yield  of  quicksilver  from  California  ores  roasted  in  1889, 


Kumber 

of 

establieh- 

ments. 

Ore 
produced. 

Ore  roasted. 

Quicksilver 
produced. 

Yield. 

Short  tons. 
7,168 
0,880 
7,440 
200 
4,742 

23,500 
8,400 
8,377 

28,007 
7,000 
1,000 

Short  tons. 
7,168 
0,880 
7,440 
*#00 
3,992 

23,500 
3.400 
3,377 

28.887 
5,120 

Flasks. 

1.874 

2,283 
556 
120 
812 

4,590 

804 

080 

18,100 

1«345 

Per  etnt. 

1.000 
0.884 
0.286 
2.295 
0.778 
0.746 
0.905 
1.110 
1.734 
1.000 

U 

05,714 

02,064 

(a)  26,464 

1.088 

•One  mine  In  Oregon  produced  20  flasks,  the  total  product  In  that  Siate.    They  are  not  included, 
beinf  leaa  than  |1,000  in  value. 

JExpefUUtures. — ^The  following  table  shows  the  value  of  supplies  of  all 
kinds  consumed  during  the  year  1889;  ^Hhe  aggregate  of  all  wages 
paLd;"  total  of  aD  other  expenditures  for  mines  and  workSy  including 
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rent,  taxes,  etc.;  number  of  flasks  of  qnicksilver  produced,  and  aver- 
age cost  per  flask : 

Expenditures  iil  the  produoiion  of  quioknlver  in  California  in  1889. 


Kumber 

of 

Mtablish- 

menta. 

Yalneofall 
■ai^lies. 

wages. 

Total  of  all 
oUior  ex- 
penditures. 

Naraberof 

flaaks 

qnlcksilTer 

produced. 

Average 

cost  per 

flask. 

$53,567 

5,975 

(a)  4, 000 

4,000 

9,564 

21,973 

9,034 

1,500 

3,114 

86,428 

20,467 

$104,608 

8,060 

20,936 

12,591 

43,241 

47, 208 

25.352 

2,250 

27,546 

304,341 

80,156 

$760 

4,600 

$34.63 

(h) 
31.95 
21.66 
28.78 
31.40 
65.74 
81.26 
81.87 
81.88 
37.90 

750 
1,000 
1,042 
2,507 
2,107 

804 

812 

1,874 

2,283 

556 

120 

080 

13,100 

1,345 

70 

26,826 

359 

11 

219,622 

626,289 

35,490 

20,464 

82.71 

a  Estimated ;  correct  amount  unobtainable. 

b  Ore  mined,  but  not  roasted,  and  therefore  omitted  in  average  cost  per  flask. 

From  the  above  table  it  will  be  seen  that  at  eleven  active  establish- 
ments there  were  expended  $219,622  for  supplies,  $626,289  for  wages, 
and  $35,490  for  other  expenses,  embracing  taxes,  rent,  interest,  etc., 
making  a  total  of  $881,401,  showing  that  71  per  cent  was  paid  for 
wages,  25  per  cent  for  supplies,  and  4  per  cent  for  all  other  expenses. 
Of  the  amount  paid  for  wages  the  office  force  absorbed  $34,966,  and 
there  were  paid  toforeoen,  mechanics,  miners,  furnace  hands,  and 
laborers  $591,323. 

Prices. — ^The  cost  per  flask  of  quicksflver  produced  ranged  from 
$65.74  to  $21.66,  the  average  cost  for  all  being  $32.71. 

For  the  year  the  highest  price  was  $50  and  the  lowest  $40,  giving  an 
average  of  $45,  which  for  the  year's  production,  26,484  flasks,  would 
make  a  total  valuation  of  $1,191,780.  The  difference  between  the  cost, 
$881,401,  and  value,  $1,191,780,  is  $310,379,  which  may  be  regarded  as 
the  profit  on  the  year's  work,  based  on  the  returns  collected.  The  dif- 
ference between  average  cost  and*^  average  sale  price  was  $11.69  per 
flask.  The  one  establishment  producing  quicksilver  at  a  cost  of  $65.74 
per  flask,  of  course,  met  with  a  serious  loss  on  its  output. 

Wages. — ^The  wages  in  the  table  appended  show  considerable  varia- 
tions, depending  largely  upon  the  locality  of  the  work,  its  importance, 
and  the  degree  of  sldll  required  for  its  performance^  On  work  at  sur- 
face, foremen  were  reported  to  earn  daily  wages  ranging  from  $10.33  to 
$2.66;  mechanics,  $3.60  to  $2.05;  laborers,  $2  to  $1.18,  the  last-named 
rate  being  for  Ohinamen.  Boys  under  16  years  of  age,  of  whom  only 
four  were  employed,  none  underground,  earned  $1  and  75  cents. 

The  following  table  gives  the  number  and  classification  of  employes 
on  surface  (excepting  the  office  force),  daily  wages,  and  number  of  days' 
work  for  the  year: 
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Wtiges  of  enplayA  abov0  growtd  in  quicJuUver  mining. 


S 

J 

»« 

I 


8 


Fqtbibqil 


i 

I 

gpl 


1 

2 

1 


4 

1 


U 


$2.90 

10.33 

2.81 


8.86 
2.75 


2.06 


(0)10.83 
(d)2.06 


Is 

-t 


885 
860 
157 


848 
8i0 


(«)366 
((Q157 


Mechanics. 


i 

I* 


a 


6 

? 

0)13) 

6 
2 


68 


4i 


«2.80 
2.60 
8.20 
8.60 
2.88 
8.00 
2.05 


(0)8.60 
((1)2.05 


801 
860 
00 
800 
800 
840 


(e)860 
((1)00 


I 


1 
1 
1 
1 
1 
1 
1 
1 
1 


Laboren. 


i 


e-s 


r 


II 


6 

17 
(/)«7 

38 
(/)12 


286 


11.88 
1.75 
2.00 
L78 
LIB 
1.94 
2.00 
L80 
1.37 


(0)2.00 
(d)  1. 18 


^ 


s 


80O 
860 
300 
265 
284 
281 
340 
300 
308 


(e)860 
(d)265 


B07B  under  16. 


i 


It 


II 


O 


I 

8 

I 
Si 


3 
1 


80.75 
1.00 


(0) 1. 00 
(d)0.75 


o 


187 
310 


(0)  310 
((f)187 


A  Kecbanics  comprises  engineers,  $2.90;  blacksmiths,  $2.90;  and  ftimaoe  men,  $2.05  per  day. 

h  Mechanics  comprise  carpenters,  $3;  masons,  $5;  blacksmiths,  $2. 10;  helpers,  $1.03;  engine-drivers 
12.39 ;  machinists  and  helpers,  $8.67,  as  their  avenge  earnings  per  day. 

e  Highest  wages. 

d  Ijowest  wages. 

•  Laborers  embrsoe  men  sorting  orst  $1.25;  teamsters,  $1.65  per  daj. 

/Chinese. 

g  Laborers  comprise  ftimace  hands  earning  $8  to^.25  per  day ;  ordinary  laborers,  earning  $2  per  day ; 
i  nd  ore  desaiers,  saming  $1.75  per  day. 

One  establishment  reported  42  men  employed  on  surface  and  under, 
ground  work  without  classification  or  number  of  days  employed,  miners 
at  $2.10  and  laborers  at$1.75  per  day.  Another  establishment  reported 
11  white  men  on  surface  without  classification,  at  $2.80  per  day  for  352 
days.    These  establishments  were  not  included  in  the  tables. 

The  following  tables  exhibit  the  number  and  classification  of  workel's 
underground,  their  daily  wages,  and  the  number  of  days'  work  for  the 
year.  For  foremen  at  underground  work  the  average  wages  ranged 
from  $4.68  to  $2.75  daily.  Miners  earned  an  average  of  $2.67  to  $1.22 
the  lowest  rate  being  for  Chinamen,  of  whom  a  few  were  employed  at 
small  establishments. 
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e  MlDBra  oompTbe  tiilnitflrfl,  12.41  f  drUlBni  per  foot  on  controotf  V2.33 ;  drift- 
ing on  contrut,  fl.BO:  ttmbeimen,  *3;  blutein,  K.TG  per  ds;. 
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/LabonrmambnoalieliHin  and  hand  diillen  mt  ll.M  per  day. 

The  following  table  gives  the  number  of  office  force,  total  pay  of 
same,  total  wages  of  all  other  emploj^a,  and  the  aggregate  wages  paiO 
to  all  employes; 


m\MiA. 

iS5s. 

Tolalpay. 

AU  other 

Total 

W»gM. 

»!5,353 
23,040 

(fliilssi 

«25.SU 

47:208 

! 
1 

17,580 
S.!00 

420 

" 

20 

34,906 

691, 32S 

'-•'• 

a  Only  one  woman  nnptoyed  In  all  the  eatahliahmeala. 
t  tSOO  paid  to  contractors  fncladed. 
« |ia,m  paid  to  contractors  tncladed. 
i  I3T5  paid  ta  oontraotor*  included. 

Dnring  the  census  decade,  1880-1889,  there  were  no  strikes  or  labor 
troubles  of  any  bind  in  any  of  the  mines  and  works. 

PowEB. — The  active  establishments  employed  62  steam  motors,  with 
a  capacity  of  2,190  horse  power,  54  boilers  or  2,438  horse  power,  one 
deoMo  dynamo  and  motor  of  4  horse-power,  and  one  water  wheel  of  3 
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iorse  power — a  total  of  2,197  horse  power  in  motors.  Two  hundred  and 
forty-seven  animals  were  also  reported  as  employed,  but  it  is  probable 
a  greater  number  were  in  use.   The  details  for  the  respective  establish- 
ments are  shown  in  the  following  table: 

Power  used  in  quichnlver  mining  and  reduction. 


Kmnber 

of 

establish- 

ments. 

Steam  motors. 

Boilers. 

other  motors. 

Number 

of 
animals. 

Komber. 

Horse 
power. 

Nombor. 

Horse 
power. 

Knmber. 

Horse 
power. 

2 

6 
3 
2 
2 

7 

29 

5 

7 

50 
230 

90 
150 

50 

185 

1,000 

170 

265 

2 
6 
2 
5 

4 
5 
23 
3 
5 

80 
140 
125 
155 

100 
4O0 
1,088 
200 
200 

4 

4 

4 

12 

12 

15 

114 

52 

20 

10 

2 

(o)7 

10 

62 

2,190 

54 

2,438 

2 

7 

247 

a  One  water  wheel  of  3  horse  power,  and  one  dynamo  and  motor  of  4  horse  power. 


The  following  statement  gives  an  estimated  valuation  of  the  active 
nckines  and  works  as  nearly  as  the  same  could  be  ascertained: 

Value  of  quickailver  eetahlishmenU, 


Komber 
of  estab- 
lish- 
ments. 

Mines  and 
real  estate. 

Furnaces, 
houses, 

and  other 
aurfaoe 

Improve- 
ments. 

Machinery, 

supplies. 

tools,  and 

live  stock. 

QuicksOver 
unsold. 

Bills  and 

accounte 

receiyable. 

other 
assets. 

Estimated 
total  capi- 
tal. 

(•)« 

$276,580 
80,000 
66,000 
6,040 
20,000 
100,000 
12,000 
20,000 
60,000 
25,000 
75,000 

$50,000 
13,300 
25,000 
14,000 
5,000 
25,000 
5,000 
10,000 
25,000 
15,000 
85.000 

$58,850 

2,000 

10,000 

8,300 

5,000 

80,000 

10,000 

5,000 

10,000 

10,000 

2,000 

$96,660 

4,700 

6,460 

95 

2,600 

$108,513 

$590, 553 
50. 000 

108,  460 
24,o35 
32,500 

155,000 
27,000 
50,466 

122,900 
59,900 

112,000 

2,000 

859 
2.900 
9,900 

$9,664 
25.000 

4,043 
10,000 

« 

680,470 

222,300 

146.160 

124,074 

84,664 

125,456 

1, 333, 114 

•  Konproductive. 

Some  mine  owners  plaeed  a  higher  valuation  on  their  mines  and  im- 
provements than  is  given  in  the  foregoing  statement;  but  it  is  preferred 
to  take  what  may  be  considered  a  conservative  opinion  of  the  values  as 
of  December  31, 1889.  Undoubtedly  the  original  investments  in  the 
prox>ertie8  were  many  times  the  amounts  of  present  estimates,  but  it 
must  be  remembered  that  mines  are  generally  decreased  in  value  by  the 
extraction  of  ore  for  a  long  period  of  continuous  work,  which  has  been 
the  ease  with  the  quicksilver  establishments  of  the  United  States. 
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BsepwrU  of  domeiUe  ffUektilver  from  the  United  States  for  the  ten  yean  ended  Deoember  SI, 

1889. 


(Compiled  from  the  roturne  sent  in  hj  the  yarlooe  oolleoton  of  eostome.] 


Ports. 


Forte  from  which  exported : 

San  Franciaoo 

Kew  York 

PhiladelphlA 

Beaton 

Kew  Orleans 


Total 


Exported  to— 

Hongkong 

Central  American  Statea 

ChUe 

China 

Germany 

Bnglana 

Bruiah  Colambia 

Britiah   poaacsaiona  in 
Aaatralaaia 

Japan 

Mexioo 

Peru 

Cuba 

United  Statea  of  Colom- 
bia  

Venesuela ^ 

Dutch  Guiana 

Nova  Scotia,  New  Bruna- 
wick,  and  Prince  Ed- 
ward laland 

Westlndlea 

All  other  porta 


Total 


1880. 


Flaaka. 


84,859 

2,221 

680 


87,210 


10,610 

41 

754 

60 


1,758 
7 

1,635 

106 

12,413 

440 

866 

116 

13 

1 


17 
^37,210 


l>ollaT8. 


1,028,826 
76,244 
14,882 


l,119,i)52 


677,019 

1,006 

24,842 

1,475 


69,882 
211 

47,874 

8,050 

876,007 

13,640 

10,270 

8,673 

4&7 

26 


401 
1,110,962 


1881. 


Flaaka. 


83,936 
1,166 


6 


85,107 


17,031 

88 

123 


1,330 

314 

15,256 

700 


208 
90 
12 


86,107 


Dollars. 


986,027 
89,161 


211 


1,026,299 


493,171 
1,086 
8,700 


141 

87,249 

9,213 

450,448 

20,161 


6,487 

8,225 

418 


1,026,209 


1881 


Flaaka. 


83,728 
143 


33,875 


18,965 

75 

1,400 


16 

1,831 

621 

10,128 

066 

1 

46 

98 

4 


18 
8 

83,876 


Dollars. 


983,977 
4,844 


183 


988,454 


660,358 

2,151 

42,000 


472 

62,907 

17,601 

288.441 

19,285 

33 

1,280 

2,941 

133 


652 
216 

988,464 


188S. 


Flasks. 


29,928 
187 


30,072 


16,856 

150 

1,160 


786 

1,297 

10, 157 

100 


11 

86 

6 


2 

18 


80,072 


Dollars. 


804,077 
4,037 


808.353 


438,689 

4,263 

31,260 


110 

20,766 

32,151 

276,332 

2,696 


1,028 
175 


64 
504 


808,353 
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Jb^portf  ofdoMMUc  qui<iikHlv0r  from  the  United  Statet,  etc, — Continued. 


Porto. 

1884. 

1885. 

1886. 

1887. 

Flasks. 

DoUars. 

Flaaka. 

Dollars. 

Flaaka. 

Dollars. 

Flaaks. 

Doltam. 

Porta  from  whkhexportod : 
Sah  KraiifiiMO  .......... 

7,037 
882 

189,420 
10,238 

6.647 
242 

200,738 
8,678 

5,846 
240 

196.884 
8,340 

10.401 
984 

396, 316 
44,448 

New  York 

PhiladelDhiA 

Boston 

8 
6 

291 
160 

6 

232 

0 

348 

Nov Orimni  ........... 

1 

82 

Total  ................. 

7,870 

199,686 

6,802 

209,768 

6,091 

204,956 

11,394 

441,112 

Exported  to— 

Monffl^oiuf .............. 

220 
286 

6,750 
8,890 

233 
238 

104 

8,990 
8,341 
8.042 

8,323 
177 

141,237 
6,466 

Centnl  AmoriiMmStotoB 
Chile 

164 

5,805 

China 

CvftnnaiiT  ............... 

Knfflano 

800 
31 

100 

86,200 
1,104 

8,965 

British  ColorobiA 

Britiah   poaaeaaions  in 

....  ^. 

130 

669 

6,830 

50 

11 

80 
86 

406 

3,768 

16,032 

157, 758 

1,550 

351 

2,376 
1,067 

40 

75 

800 

6,777 

1,088 

2,257 

9,100 

175,828 

69 

90 

3 

6,678 

1.902 

3,295 

108 

190,461 

•Taran ................... 

M AXi<K>  .......  r.  ........ 

6.920 

250, 514 

Pern 

CubA 

6 

22 

60 

2 

6 

1 
1 

ISO 

873 
1,946 

77 

232 
44 

33 

United  Statea  of  Colom- 
bia  

14 

488 

82 

1.196 

Veneauela 

I>ntch  Guiana ^r 

6 
2 

176 
76 

8 
7 

129 
261 

Nova  Scotia,  New  Bmna- 
wick,and  Prince  Ed- 
ward Tnland  .......... 

WflOt  Indi«M»  -rr-... 

18 
28 

*"  529 

718 

All  other  Dorta  ......... 

14 

"  862 

1 

40 

Total...... r..T 

7,370 

199,685 

6,802 

209,758 

6,091 

204,956 

11,394 

441,112 

Porto. 


Ports  from  which  exported: 

San  Franoiaoo 

New  York 

Philadelphia 

Boston 

KewOrleana 


Total 


Bxported  t»— 

Hongkong 

Cental  American  Stotea. 

Chile 

China. 


G«nnany 
EneUnd . 


British  Ck>lmnbiA 

British  possessions  in  Aus- 

tralaaia 

Japan 

Kexioo 

Pern 

Cuba 

United  States  of  Ckdombia  . . 

Venesnela 

Dntoh  Gaiana 

Nora  Scotia,  New  Bmnawick, 

and  Prince  Bdward  Island. 

West  Indies 

All  other  porto 


Total 


1888. 


Flasks. 


10.145 
639 


10,684 


8,713 
1.333 


87 


35 
6.172 


2 

48 


" 


10.684 


Dollars. 


881.707 
24.602 


406,399 


144,899 
62,586 


1,386 


648 

12,979 

1,450 

190.013 


127 
2.096 


265 


50 


406.399 


1889. 


Flasks. 


6.049 
62 


6,111 


93 

12 


12 
183 


4.841 


2 
6 


6 

'i 


6.1U 


Dollars. 


210.745 
2,972 


213,717 


4,111 
475 


424 

6,488 


122 
818 


272 


284 


213,717 


Total. 


Flasks. 


176.974 

6. 066 

680 

40 

6 


183,716 


79.451 

2,594 

8,643 

87 


2,553 
206 

6,332 

3,344 

82,172 

1.956 

377 

581 

833 

87 

23 
56 

74 


188,716 


Dollars. 


6.378,118 

223.049 

14,882 

1,454 

182 


6,617,685 


2.871,108 

94,291 

105,309 

2,861 


96,082 
6,406 

190,638 
88,705 
2,658,030 
57,231 
11,083 
19, 118 
10,094 
1.399 

905 
1.629 
2.193 


6,617.685 


The  final  census  volume  on  mining  contains  also  an  exhaustive  treat- 
ise of  very  great  value  on  the  mining  plant,  etc.,  of  New  Almaden,  which 
■hoold  be  read  entire,  and  will  not  bear  farther  condeu^ataoTU 


ALUMINUM. 

Bt  R.  L.  Packard. 

The  production  of  aluminum  still  remains  small  when  compared  with 
that  of  other  metals  used  in  the  arts.  The  newspaper  prophecies  of 
the  advent  of  the  "  age  of  aluminum,''  which  were  frequent  a  few  years 
ago,  are  still  unfulfilled,  and  the  tone  of  the  technical  and  trade  journals 
is  changing  from  that  of  expectancy  to  one  of  criticism.  Enough  has 
now  been  published  of  the  methods  of  production  of  the  metal  and  of 
its  availability  for  different  purposes  to  afford  a  basis  for  an  estimate  of 
its  value  and  to  place  it  upon  a  different  footing  from  that  which  it  occu- 
pied when  its  properties  were  less  weU  known.  The  newspapers  proper 
still  occasionaUy  herald  a  new  process  for  extracting  aluminum  which 
is  to  be  cheaper  than  its  predecessors,  but  that  part  of  the  public  which 
is  interested  in  such  matters  is  no  longer  eager  to  listen  to  statements 
of  this  character.  ^Nevertheless,  there  is  a  real  and  very  considei^able 
advance  in  the  production  of  this  metal,  both  in  Europe  and  the  Uni1«d 
States,  and  from  a  technological  point  of  view  it  is  a  thing  of  great 
interest  to  witness  the  development  of  a  laboratory  experiment  into  an 
established  commercial  process,  by  which  a  metal  formerly  practically 
unknown  has  been  introduced  into  the  markets  of  the  world,  and  this  de- 
velopment has  taken  place  in  the  case  of  aluminum  within  the  last 
thirty  years.  It  has  been  estimated  that  the  total  amount  of  the  metal 
produced  during  this  period  (up  to  the  close  of  1889)  was  only  about 
116  tons,  but  the  indications  in  1889  were  that  this  quantity  would  soon 
be  exceeded  by  the  annual  production. 

It  is  very  likely  that  such  is  already  the  case,  although  figures  are 
not  at  hand  to  show  whether  the  prediction  is  actually  verified  or  not^ 
but  the  aluminum  industry  has  received  a  new  impetus  in  Europe 
within  a  short  time  and  the  American  production  has  also  been  very 
largely  increased.  The  total  output  of  metallic  aluminum  in  the  United 
States  in  1890  was  47,881  pounds,  against  19,200  pounds  in  1889.  If  to 
this  is  added  the  aluminum  contained  in  alloys  produced  here  in  1890, 
which  was  in  round  numbers  13,400  pounds,  the  total  is  61,281  iK>unds 
of  aluminum  extracted  in  this  country  during  the  year. 

From  its  first  appearance  aluminum  has  been  used  principally  for 

articles  which  it  is  desired  should  be  light  and  strong,  such  as  parts  of 

mathematical,  astronomical,  optical,  and  surveying  instruments,  light 

weights,  fittings  of  various  kinds,  dental  plates,  surgical  apparatus,  and 

the  like.    The  limited  production  of  the  metal  and  its  high  cost  up  to  a 
no 
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very  recent  date  precluded  its  use  in  any  large  way.  Its  cost  is  now 
(1890)  reduced  to  below  $2  a  pound.  The  scope  of  its  employment  for 
articles  of  manufacture  is  still  limited,  as  above  indicated,  while  its 
production  for  such  employment  is  very  largely  increased,  and  although 
the  field  of  its  possible  uses  is  as  wide  as  the  imagination  of  newspaper 
writers  can  make  it,  these  uses  are  as  yet  only  unrealized  suggestions. 
Its  use  in  metallurgy,  which  is  extending,  is  another  matter.  Instru- 
ment-makers  now  use  aluminum  more  than  formerly,  especially  where 
great  rigidity  is  not  required. 

An  illustration  of  this  statement  is  afforded  by  a  note  read  by  Prof. 
William  P.  Blake  before  the  American  Institute  of  Mining  Engineers 
in  1890.  He  described  a  double  reflecting  and  repeatiog  circle  invented 
by  Gapt.  Charles  H.  Townshend,  of  New  Haven,  Connecticut,  and  ex- 
hibited one  of  the  instruments  made  by  Messrs.  Stackpole  &  Brothers, 
of  New  York.  The  circle,  which  was  9  inches  in  diameter,  was  cast  in  one 
piece.  The  aluminum  was  furnished  by  the  Pittsburg  Beduction  Com- 
pany. The  instrument  is  intended  to  be  used  in  a  boat  and  is  to  be  held 
in  one  hand  like  a  sextant.  Lightness,  therefore,  is  of  great  importance. 
The  instrument,  exclusive  of  the  eyepieces  and  handle,  weighed  only  1 
XK)und.  An  inspection  showed  that  in  this  ca«e  the  metal  worked  well 
under  the  file,  in  the  lathe,  and  under  the  graduating  tool.  The  cast- 
ings were  homogeneous,  free  from  blowholes,  and  dressed  up  clean  and 
sharp.  Messrs.  Keuffel  &  Esser,  of  New  York,  have  made  sextants  of 
aluminum  which  have  proved  satisfactory  as  far  as  the  limited  experi- 
ence in  their  use  has  gone.  The  same  manufacturers  are  also  making  a 
mining  transit  of  aluminum,  although  some  portions  of  the  instrument 
are  made  of  a  harder  and  heavier  metal.  The  great  advantage  of  light- 
ness in  such  instruments  will  be  appreciated  by  these  who  have  had  to 
carry  instruments  of  the  usual  construction  through  the  devious  pas- 
sages of  mines  and  up  the  side  of  high  mountains,  where  every  ounce  of 
weight  is  a  grievous  burden.  Moreover,  since  aluminum  resists  corro- 
sion to  a  remarkable  degree,  instruments  made  of  it  are  not  liable  to 
tarnish  and  do  not  require  lacquer  as  brass  instruments  do,  and  their 
unprotected  surfaces  keep  clean  and  bright  where  brass  and  ordinary 
bronze  will  become  green  and  dirty. 

Some  instrument-makers  are  yet  cautious  in  the  use  of  unalloyed 
aluminum,  preferring  to  employ  it  only  in  those  parts  of  apparatus 
where  lightness  is  important  while  great  rigidity  and  hardness  are  not 
required,  and  which  have  careful  handling.  To  increase  the  rigidity 
and  hardness  of  the  metal  without  materially  uicreasing  its  weight,  it 
has  been  proposed  to  alloy  it  with  small  quantities  of  other  metals. 
For  this  purpose  an  alloy  of  aluminum,  and  silver,  suggested  by  Tissier^ 
has  been  made  by  Mr.  Hunt,  having  the  composition  of  95  per  cent 
aluminum  and  5  per  cent  silver.  This  alloy  is  much  harder  and  more 
rigid  than  aluminum,  and  works  quite  as  well  or  better  under  tools.  Its 
specific  gravity  is  3.2,  so  that  it  is  a  little  heavier  than  aluminum 
(2,6).    It  IB  whiter  tban  the  pure  metal^  withstands  cotio^iOTi  u<^jds\:s 
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as  well,  takes  a  good  polish,  and  is  better  for  graduation.  In  Franoey 
aluminum  has  also  been  aUoyed  with  tin  (nearly  10  per  cent)  for  the 
same  purpose.  The  specific  gravity  of  this  alloy  is  said  to  be  2.85, 
it  is  not  easily  corroded,  can  be  worked  more  satisfactorily  than  alumi- 
num, and  has  the  great  advantage  of  being  as  easily  soldered  as 
bronze.  Aluminum  wire  has  been  substituted  for  lead  as  calking 
for  steam  pipes,  on  account  of  its  resistance  to  the  action  of  steam. 
It  is  made  into  steamers  for  evaporating  fruit  juices,  to  avoid  the  action 
of  the  firuit  acids  on  galvanized  and  tinned  ware.  Trolley  wheels  on 
electric  cars  have  been  advantageously  made  of  it,  and  new  uses  of 
this  general  character  are  frequently  mentioned.  This  confirms  the 
statement  made  at  the  outset  that  the  scope  of  the  employment  of 
aluminum  for  articles  of  manufacture  is  yet  limited  to  such  as  must 
be  light  and  resist  corrosion  well.  It  has  not  yet  (1890)  begun  to  dis- 
place other  metals  to  any  noticeable  extent  in  a  large  way. 

Aliiminnm  is  used  metallurgically  in  the  manufacture  of  iron  and 
steel,  to  which  it  is  added  before  pouring,  sometimes  in  the  form  of  the 
alloy  ferro  aluminum  and  sometimes  as  metallic  aluminum.  A  recent 
discussion  of  this  subject  will  be  noticed  farther  on.  It  is  also  used  in 
this  country  in  making  aUoys,  especially  aluminum  bronze.  ISo  data 
are  at  hand  to  indicate  what  proportion  of  the  total  production  is  used 
in  the  arts  to  be  drawn,  rolled,  cast,  etc.,  into  articles  of  manufacture, 
and  what  is  used  matallurgically  and  in  the  manufacture  of  alloys. 

The  following  table  showing  the  comparative  physical  properties  of 
aluminum,  iron,  and  copper  is  inserted  here  for  convenience  of  reference. 
It  must,  however,  be  remembered  that  figures  representing  the  tensile 
strength  of  aluminum  given  by  different  authorities  are  apt  to  disagree 
because  the  specimens  which  afforded  the  figures  in  the  different  cases 
did  not  have  the  same  composition.  The  table  is  taken  from  an  address 
delivered  before  the  London  Society  of  Chemical  Industry  by  J.  H.  J. 
Dagger,  F.  L  €.,  F.  0.  S. : 

Comparison  of  aluminum  u)ith  iron  and  copper. 


Alomiimin. 


Cafit.        KoUed. 


l^n. 


Cast 


Wrought. 


SteeL 


Copper. 


Cast 


BoUed. 


Color. 


Bluish  white. 


Density 

Weight  per  cuhio 
foot  in  poxuds. 

Melting  point 

Tensile  strength  in 
pounds  per  square 
inoh. 

Elongation  per  cent 
Specmc  heat(a) . . . 
Eloctrical  conduo- 

tivity. 
Thermal    condno- 

tiyity.(») 


2.5 


162 


a.7 


1,8000  F. 

20, 000  to 

25.000. 


14 
0.218 
84.0 

88.7 


30-35,000 


8.0 


White. 


Gray. 


7.6 
450 

2,780oF. 

16,6801h. 

(7  tons) 


.1138 


7.1-7.8 
485 

al)OTe4,000OF. 

45-60,000 

(19^27  tons) 


7-22 


18 
11.9 


7.7-7.2 
490 

4.000OF. 

60-00.000 
(40-45 
Ions) 

5-15 


8.96 
656 

1,9900  F. 


20,000 

(does  not 

cast  as  well 

asAl.) 


.0952 


30-40, 000  Ih. 


20-40 


09 
76 


a  Higher  than  any  metal  exoept  lithium  and  glucinium. 
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As  mechanical  difficulties  are  found  in  working  aluminum,  the  follow- 
ing directions  from  an  authentic  source  are  given  for  the  benefit  of  those 
who  have  occasion  to  work  the  metal.  They  are  from  a  paper  read  at 
the  Washington  meeting  of  the  American  Institute  of  Mining  Engineers, 
February,  1890,  by  Messrs.  Alfred  B.  Hunt,  John  W.  Langley,  and 
Ohas.  M.  HaU : 

^^AmneaXing, — ^A  very  low  and  even  temperature  should  be  maintained 
in  the  muffle.  Aluminum  melts  at  about  1,300  degrees  Fahrenheit — a 
very  dark  red.  The  inexperienced,  therefore,  can  not  judge  the  proper 
annealing  temperature  by  the  eye  alone  without  danger  of  fusing  the 
metal.  When  the  metal  has  been  heated  enough  to  char  the  end  of  a 
pine  stick,  thus  leaving  a  black  mark  in  the  wake  of  the  stick  as  it  is 
drawn  across  the  metal,  it  is  sufficiently  annealed.  The  metal  should 
then  be  withdrawn  from  the  furnace  and  allowed  to  cool  slowly  in  the 
air.  For  some  work,  such  as  stamping  and  drawing,  it  is  sometimes 
better  not  to  heat  the  metal  so  hot  as  to  leave  a  dead  black  mark  with 
the  stick,  but  just  enough  to  show  a  dark  brown  mark  instead.  Very 
thin  sheets  or  wire  can  be  annealed  sufficiently  for  some  purposes  in 
boiling  water. 

^^JDipping  and  picking. — Remove  the  dirt  and  grease  from  the  plates  by 
dipping  in  benzine.  To  whiten  the  metal,  leaving  on  the  surface  a 
beautiful  white  mat,  the  sheet  should  be  first  dipped  in  a  strong  solu- 
tion of  caustic  potash.  This  solution  should  then  be  dipped  in  a  mix- 
tare  of  concentrated  acids,  two  parts  nitric  acid  to  one  of  sulphuric 
acid;  then  in  a  solution  of  undiluted  nitric  acid;  then  in  a  mixture  of 
vinegar  and  water,  equal  parts;  then  washed  thoroughly  in  water  and 
dried  as  usual  in  hot  sawdust. 

^^To  polish. — Use  a  fine  polishing  composition,  or  rouge,  or  tripoli,  and 
a  sheepskin  or  chamois  skin  buff,  although  it  is  often  polished  with  an 
ordinary  rag  bu£^  For  fine  work,  to  polish  aluminum,  use  a  mixture  of 
equal  parts,  by  weight,  of  olive  oil  and  rum,  made  into  an  emulsion  by 
being  well  shaken  together  in  a  bottle.  The  polishing  stone  is  dipped 
in  this  liquid,  and  the  metal  is  polished  without  using,  however,  too 
much  pressure.  Aluminum  may  be  easily  ground  by  using  olive  oil 
and  pumice.  The  surface  of  aluminum,  treated  with  varnish  of  four 
parts  oil  of  turpentine  to  one  of  stearic  acid,  or  with  a  mixture  of  olive 
oil  and  rum  shaken  into  an  emulsion,  allows  an  engraving  tool  to  work 
on  aluminum  as  on  pure  copper. 

"-For  burnishing. — Use  a  bloodstone  or  steel  burnisher.  For  hand  bur- 
nishing use  either  kerosene  oil  or  a  solution  composed  of  2  tablespoonsful 
of  ground  borax  dissolved  in  about  a  quart  of  hot  water  with  a  few 
drops  of  ammonia  added. 

"JV>r  lathe  work. — The  burnisher  should  wear  upon  the  fingers  of  his 
left  hand  a  piece  of  Oanton  fiannel,  keex)ing  it  soaked  with  kerosene, 
and  bringing  it  in  contact  with  the  metal,  supplying  a  constant  lubri- 
cant. Very  fine  effects  can  be  produced  by  first  burnishing  or  polishing 
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the  metal  and  then  (Stamping  it  in  polished  dies,  showing  unpolished 
figures  in  relief. 

^"^ Scratch  brushing, — ^Polish  or  burnish  the  surface  and  then  use  a  fine 
steel  scratch  brush.  A  very  fine  finish  is  attained  by  rubbing  with  ground 
pumice  stone  and  water.  In  spinning  aluminum,  plenty  of  oil  should 
be  used  to  prevent  the  clogging  of  the  tool  and  to  make  it  cut  smooth 
in  the  turning  and  to  assist  in  the  spinning. 

^^To  solder  aluminum. — Soldering  the  metal  in  large  surfaces  has  not 
been  successfully  accomplished  up  to  the  present.  Small  surfaces  of 
the  metal  can  be  readily  soldered  by  the  use  of  pure  zinc  and  Venetian 
turi)entine.  Place  the  solder  upon  the  metal  with  Venetian  turpentine 
and  heat  gently  with  a  blowpipe  until  the  solder  is  melted.  It  will 
then  be  found  to  have  fixed  itself  firmly  to  the  aluminum.  The  trouble 
with  this,  as  with  other  solders,  is  that  it  will  not  flow  on  the  metal. 
Therefore  large  surfaces  are  not  easily  soldered.  In  cold-rolling  alumi- 
num, upon  a  roll  designed  for  cold-rolling  hard  crucible  steel,  it  has 
been  found  possible  to  reduce  aluminum  through  the  same  sections  as 
hard  steel;  the  aluminum  required,  on  the  average,  five  annealings, 
where  the  steel  required  three  to  satisfactorily  withstand  the  same 
work. 

"  Sand  castings. — Use  open  but  very  fine  sand  and  bake  the  mold. 
Large  feeding  gates  should  be  provided  and  the  mold  should  be  well 
vented.  Pour  the  metal  quickly  at  a  temperature  but  little  above  the 
melting  point.    Use  plumbago  crucibles.^ 

The  following  translation  from  a  German  technical  paper,  the  "  Neueste 
Erfindungen  und  Erfahrungen,"  has  appeared  in  the  papers  here.  It 
is  reproduced  on  account  of  its  possible  practical  value: 

"  Sheet  aluminum  may  readily  be  soldered  if  previously  given  a  light 
plating  with  copper.  If  aluminum  so  prepared  is  suddenly  heated, 
there  is  considerable  stripping  of  the  copper,  rendering  the  joint  unre- 
liable. Nevertheless,  in  many  cases,  the  process  is  very  satisfactory, 
and  particularly  so  when  the  copper-plated  edges  are  allowed  to  lap 
over  each  other. 

<<  Aluminum  bronze  containing  as  much  as  5  per  cent,  of  aluminum 
may  be  readily  soft  soldered  with  ordinary  tin  solder.  Increasing  per- 
centages of  aluminum  render  the  soldering  more  and  more  difficult, 
until  with  10  per  cent,  of  aluminum  it  becomes  impossible.  The  method 
above  referred  to,  of  slightly  plating  with  copper,  will  be  found  a  help 
in  such  cases.  When  no  tank  is  convenient  for  dipping  the  edges  into 
the  plating  solution,  very  fair  results  may  be  obtained  by  using  a  num- 
ber of  pieces  of  blotting  paper  well  soaked  with  solution  of  cupric  sul- 
phate. The  paper  is  placed  in  contact  with  the  article  to  be  plated  and 
with  a  piece  of  copper.  The  battery  is  then  attached  by  wires- with  the 
positive  pole  to  the  copper  and  the  negative  pole  to  the  casting  or  other 
object  to  be  plated.  A  very  short  time  is  sufficient  to  give  a  plating 
heavy  enough  for  soldering  purposes.    If  for  any  reason  a  battery  is 
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not  attainable  for  xdating,  the  bronze  may  be  prepared  with  a  mixture 
of  resin,  tallow,  neatral  chloride  of  zmc,  and  corrosive  sublimate. 

^^  Hard  soldering  offers  no  difficulties.  A  good  solder  for  this  purpose 
is  made  by  smelting  together  52  parts  copper,  46  parts  zinc,  and  2  parts 
tin.  Borax  is  used  as  the  flux,  and  the  process  is  the  usual  one.  Tests  of 
joints  made  with  this  solder  were  made  at  Neuhausen,  and  showed  that 
aluminum  bronze  plates  butted  together  gave  a  resistance  to  pulling 
strain  of  26  to,  28  kilograms  i>er  square  millimeter;  lapped  joints  (5 
millimeter  lap)  required  39  kilograms  i>er  square  millimeter  to  part  them. 
Tubes  made  from  sheets  with  this  solder  can  be  drawn  down  on  a 
mandreL 

<< Aluminum-bronze  castings  can  be  united  by  the  process  known  to 
foundrymen  as  sweating  or  burning.  The  parts  to  be  joined  are  placed 
in  a  sand  mold  and  an  excess  of  hot  metal  flowed  over  the  joint.  When 
carefully  done  the  joint  can  not  be  seen,  and  shows  as  great  strength 
as  the  body  of  the  casting.  Thin  cylinders  may  be  made  in  this  way 
by  bending  sheets  and  sweating  their  edges  together.'' 

Another  formula  for  soldering,  given  by  Mr.  Dagger,  which  he  found  to 
give  fairly  good  results,  is,  for  ordinary  work,  an  sdloy  of— aluminum,  6 
X>art8;  copper,  4;  zinc,  90;  but  the  zinc  must  be  free  from  iron.  For 
heavy  soldering  the  proportions  are — aluminum — 12  parts ;  copper,  8,  and 
zinc,  80. 

AUojfs, — ^In  1890  the  Gowles  Company  produced  90,941  pounds  of  ferro- 
aluminum,  containing  about  12  per  cent,  of  aluminum  and  16,299  pounds 
of  aluminum  bronze. 

In  1889  the  total  amount  of  aluminum  alloys  produced  by  this  com- 
I>any  was  171,759  pounds. 

In  recent  experiments  in  Europe  with  aluminum  bronze  it  is  said  that 
the  alloy  has  shown  itself  well  adapted  for  small  arms  using  the  new 
smokeless  powders.  Its  use  for  ordnance  was  suggested  in  this  country 
some  three  years  ago  by  Mr.  E.  H.  Gowles. 

Experiments  have  recently  been  made  at  Calais,  France,  by  the  De- 
partment of  Aerial  Navigation  with  light  aluminum  alloys.  A  striking 
increase  in  tensile  strength  is  noticeable  on  adding  small  quantities  of 
copper  to  aluminum.  The  copper  was  added  in  the  form  of  wire  to  the 
molten  metaL  As  will  be  seen,  the  specific  gravity  of  the  aUoy  is  not 
much  greater  than  that  of  aluminum  itself.  The  following  table,  from 
fhe  London  Engineer,  gives  the  results  of  the  experiments  referred  to: 


Strm^ih  of  alloys  of  aluminum  and  ooppor* 


CompoBitiain. 

Specific  grayity. 

Tons  per 

square 

iikoh. 

1 

Calcu- 
lated. 

Deter- 
mined. 

2.67 
2.71 
2.77 
2.82 
2.86 

12.0 

19.65 

10.9 

24.7 

22.7 

2.78 
2.00 
3.02 
3.14 

AlTimlDfiTD  94  Dw  e^nt.  coDver  0  i>tfr  c«nt 

Almninam  92  wr  cont.  copper  8  per  cont 

\ 

\ 
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The  alaminam  used  was  from  the  SodStS  de  rAluminiunij  a>nd  was 
very  nearly  i)ure. 

The  whole  subject  of  aluminum  alloys  is  being  reopened  by  experi- 
ment. Since  Deville's  time  there  has  been  little  occasion  untU  recently 
to  make  and  experiment  with  alloys  of  aluminum,  or  to  determine  the 
effect  of  alloying  it  with  different  proportions  of  a  given  metal.  Alum- 
inum bronze  and,  in  a  less  degree,  brass  have  become  recognized  as 
as  valuable  alloys,  but  there  is  apparently  a  field  for  experiment  whicli 
is  now  being  cultivated  in  many  directions. 

Besides  the  alloy  of  aluminum  with  silver  for  use  in  instruments  men- 
tioned above,  another  alloy  of  the  metal  has  been  made  in  this  country, 
which  is  noticeable  from  a  metallurgical  standpoint,  as  well  as  on 
account  of  the  peculiar  properties  of  the  alloy  itself.  This  is  na  alloy 
of  aluminum  with  titanium,  which  is  made  in  the  following  way :  It 
will  be  remembered  that  aluminum  is  produced  at  the  Pittsburg  Eeduc- 
tion  Company's  works  by  forming  a  fused  bath  of  the  fluorides  of  alu- 
minum, sodium,  and  calcium,  adding  alumina  thereto,  and  passing  the 
current  from  a  dynamo  through  the  bath,  by  which  the  alumina  is 
decomposed  and  aluminum  is  liberated.  The  alloy  under  consideration  is 
made  in  an  analogous  manner.  The  fluoride  bath  is  prepared  by  fusion 
in  a  carbon  crucible,  and  either  before  or  after  fusion  a  reducible  oxide 
or  salt  of  titanium  is  added  to  it.  Titanic  oxide  is  the  substance 
employed  in  practice.  After  thorough  mixing  has  taken  place,  the 
titanic  oxide  being  dissolved  by  the  fluoride,  aluminum  is  introduced, 
either  in  the  molten  state  or  solid.  The  titanic  oxide  is  reduced,  and 
the  titanium  alloys  with  the  aluminum.  The  alloy  is  harder  than  alu- 
minum, nearly  as  incorrodible,  and,  on  hammering  or  rolling,  acquires  a 
degree  of  elasticity  comparable  to  that  of  spring  brass.  For  commer- 
cial uses  an  alloy  containing  from  about  one-half  of  1  per  cent  to  2  per 
cent  of  titanium  is  best.  An  alloy  of  aluminum,  titanium,  and  chro- 
mium, made  in  the  same  way,  containing  preferably  less  than  5  per  cent 
of  chromium,  is  also  described.    The  chromium  is  added  to  give  rigidity. 

Metallurgical  use, — In  1885,  when  the  beneflcial  action  of  aluminum 
upon  molten  iron  was  first  attracting  attention,  the  statement  waa  made 
that  the  melting  point  of  the  iron  was  very  much  lowered  by  adding 
aluminum  to  the  bath.  This  statement  was  subsequently  questioned, 
and  has  recently  been  answered  definitely  by  a  direct  experiment  de- 
scribed in  a  paper  on  aluminum  steel,  read  before  the  Iron  and  Steel 
Institute  at  the  New  York  meeting  in  1890,  by  Mr.  R.  A.  Hadfield. 
(Journal  of  the  Iron  and  Steel  Inst.,  No.  n,  1890.) 

A  determination  of  the  temperature  of  fusion,  made  with  a  Le 
Chatelier  pyrometer  by  M.  Osmond,  of  Paris,  showed  that  the  addition 
of  5  per  cent  of  aluminum  to  steel  does  not  lower  the  fdsion  point  sen- 
sibly. Where  there  is  an  increase  of  fluidity  in  the  metal  after  adding 
aluminum,  Mr.  Hadfield  is  inclined  to  attribute  it  to  the  evolution  of 
heat  due  to  the  oxidation  of  the  aluminum  added,  which  takes  oxygen 
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from  the  iron  oxide  and  carbonic  oxide  contained  in  the  steel,  rather 
than  to  any  lowering  of  the  melting  point.  From  many  considerations, 
Mr.  Hadfield  conclades  that  the  action  of  aluminum  on  steel  is  like  that 
of  silicon,  but  is  more  energetic.  Experiments  cited  in  the  paper  re- 
ferred to  and  in  the  discussion  show  that  at  a  very  high  temperature 
aluminum  is  a  powerful  reducing  agent,  and  will  even  decompose 
carbonic  oxide,  setting  carbon  free.  It  is  possible  that  this  deoxidizing 
power  of  aluminum  may  account  in  part,  at  any  rate,  for  the  preven- 
tion of  blow-holes,  which  is  a  remarkable  effect  attributed  to  the  ad- 
dition of  small  quantities  of  the  metal  to  iron  or  steel  shortly  before 
pouring.  If  carbonic  oxide  is  contained  or  formed  in  the  molten 
metal,  it  would  escax>e  before  solidification,  and  so  form  blow-holes.  But 
since  aluminum  decomposes  it  by  depriving  it  of  its  oxygen,  the  evolu- 
tion and  escape  of  the  gas  would  be  prevented  in  proportion  to  the 
amount  of  aluminum  acted  on  by  it. 

The  following  table  shows  the  comparative  physical  properties  of 
forged  silicon  and  aluminum  steels,  both  materials  having  been  an- 
nealed. It  is  given  by  Mr.  Hadfield  to  illustrate  the  similarity  of  the 
action  of  aluminum  on  steel  to  that  of  silicon: 

PkyHoal  tests  of  silicon  and  aluminum  steels. 


Percent. 

Limit 
of  elas- 
ticity, 
in  tons 

per 

square 

inch. 

Break- 
ing 

load,  in 
tons 
per 

square 
inch. 

Exten- 
sion, 
per 
cent 
on  2 

inches. 

Reduc- 
tion 

of  area, 

per 

cent. 

Bending  test  of 

annealed 

forged  bars. 

• 

1 

• 

a 

p 

q 
1 
5 

• 

i 

Silicon  steel  A ..••-> 

.U 

.15 
.18 
.18 
.19 
.21 
.20 
.24 
.26 
.22 

.24 
""."73' 
'i.60' 

iis' 

'6.'53* 

'Mi' 
'".'ii' 

'i.'60* 

i'ai" 
'i'w 

16.17 

20 

19 

18 

25 

13 

26.50 

18.50 

20 

27 

25 

26 

29.50 

27 

33 

26 

34 

28.50 

80 

80 

^7.55 
40.35 
34.02 
33 
35 

86.35 

36.50 

33 

.70 

6.45 

60.74 

60.74 

52.60 

52.14 

54.52 

67 

59.96 

48.62 

2 

6.16 

Bent  double  oold. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Would  not  bend. 
16°;  broken. 

Ainminnm  steel  A. x«. .««-,, 

Silicon  ste^B 

Alniuinum  steel  C ......... 

Silicon  steel  C 

Aln?ninTTnY  StAAl  V  -r-^T-T-- 

silicon  steel  D 

Alaminum  steel  H. ........ 

Silicon  steel  H 

Alixminnm  steel  Xt>>>i->>>>t 

Mr.  Hadfleld's  main  objection  to  the  use  of  aluminum  instead  of 
silicon  as  a  <^ physic"  is  its  cost.    He  says: 

<<  Speaking  generally  of  the  application  of  aluminum  to  the  manu- 
facture of  iron  and  steel,  the  usual  amount  stated  to  be  requisite  for 
producing  good  results  is  about  0.10  per  ceut,  but  in  many  cases,  as 
already  pointed  out,  this  would  be  too  little.  Supposing,  however,  that 
an  average  x>ercentage  of  0.10  or  0.15  per  cent  was  necessary,  and 
assuming  the  aluminum  to  be  sold  at  $2  per  pound,  the  ^rpense  of  such 
addition  would  mean  an  extra  cost  of  $4.50  and  $7.25  per  ton,  respect- 
ively, whereas  if  as  much  as  even  0.50  per  cent  of  silicon  is  required  to 
do  the  same  work  it  does  not  cost  more  than  $1.12  per  ton." 

Mr.  Hadfleld  does  not  wish  to  disparage  the  efforts  of  those  who  have 
devoted  ao  mooh  time  to  the  mano&oture  of  aluminum  by  offering  the 
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above  statement^  but  on  the  contrary  expresses  the  hope  that  it  may  be 
an  inducement  to  produce  the  metal  more  cheaply. 

^2iiiii<iiiim  imported  and  entered  for  eoneumption  in  the  United  Stateefrom  1S70  io  1890, 


Fitoal  yein 
June  90— 

1870 

1871 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 


fmi^lwjr 


Quantity. 


Poufult. 


2.00 
088.00 
434.00 
180.00 
13L00 
261.00 
264.44 
840.75 
617.10 


Valne. 


841 
2 

2,125 
1,355 
1,412 
1,551 
2,978 
8,423 
4.042 
6,071 


Fiscal  yean  ending 
June  30 — 

1882 

1883 

1884 

1885 

Calendar  years— 

1886 

1887 

1888 

1889 

1890 


Qoantitj. 


Fottiidv. 


666.50 
426.25 
605.00 
439.00 

452. 10 
1,260.00 
1,348.58 

998.00 
2,05L00 


Yalne. 


$6,450 
5,079 
8.410 
4,736 

5,809 
12,119 
14,096 

4,840 

7. 


TIN. 

In  1890  the  Temescal  mine  in  California  made  active  preparations  to 
produce  pig  tin.  Production  was  begun  early  in  the  following  year, 
when  the  mine  was  active.  In  South  Dakota  additional  interest  was 
directed  to  the  mines  of  the  Harney  Peak  Company  by  a  visit  of  the 
directors,  who  ordered  the  construction  of  a  large  concentrating  plant 
at  Hill  City.  They  decided  upon  the  plans,  let  the  contract  for  the 
work,  and  actual  construction  was  promptly  under  way.  In  Virginia  im- 
ix)rtant  steps  were  taken  towards  testing  the  richness  of  the  Cash  and  ad- 
jacent mines  in  Eockbridge  county.  It  is  evident  that  the  attention 
which  has  been  lavished  upon  this  comparatively  humble  metal  has  been 
ftdly  sustained  in  1889  and  1890.  It  will  require  years  to  decide  whether 
tin  mining  will  pay,  but  the  condition  of  an  actual  product  has  been 
reached.  It  has  been  somewhat  a  matter  of  surprise  that  this  product 
should  come  from  developments  in  California,  which  are  new  compared 
to  the  better  known  operations  in  South  Dakota.  But  this  is  simply 
the  outcome  of  a  diflFerent  policy  with  the  managers  of  the  two  enter- 
prises. The  deliberate  progress  in  South  Dakota,  but  involving  a 
large  investment,  is  offered  as  evidence  of  the  owners'  confidence  in 
the  final  outcome.  The  rapid  progress  in  California  on  a  small  scale  is 
interpreted  as  a  practical  working  test  of  the  richness  of  the  vein 
which  has  received  the  principal  development.  By  this  the  new  pur- 
chasers wish  to  ascertain  the  worth  of  the  mineral  portion  of  their  in- 
vestment This  investment  includes  a  large  agricultural  tract,  com- 
prising the  whole  San  Jacinto  estate,  and  in  which  the  tin  mine  is  the 
least  known  feature.  It  is  entirely  possible  for  South  Dakota  to  reach 
the  position  of  a  large  producer  as  soon  as  Callfomia.  The  experience 
as  to  whether  the  ore  wiU  pay  a  satisfactory  profit  can  not  be  gained, 
however,  for  years  to  come. 

CKfSUB  STATISTICS. 

The  most  quantitative  and  exact  account  of  progress  in  this  industry 
is  that  just  published  by  the  Eleventh  Census,  although  the  account  by 
its  brevity  indicates  very  accurately  the  few  items  which  could  be 
posted  in  a  ledger. 
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MINERAL  RESOUBCEB. 


Tin  siaiUiica  in  the  United  States  far  the  year  1889. 


Statet. 


CaUfomia 

Soath  Dakota 
Yirglnia 


Total  ont- 

pntof 
tin-bearing 

rock. 
(Short  tons.) 


5,000 

22,000 

1,000 


Total 
oapital. 


1650,000 

200,000 

48,000 


Total 

amount 

paid  for 

wa^ies. 


$18,484 

181,783 

1,800 


Other  ex- 
penditures. 


$12,065 
48,752 


Employ^  about  Hn  mines  in  the  United  States  in  2889, 


States. 


California 

South  Dakota 

Virginia 

Wyoming  (a). 


6« 


& 


I 


6 

621 

40 

U 


Above  ground. 


Foremen. 


JS 


2 
8 
1 


^ 


$4.66 
4  80 
4.17 


1 

Mechan- 

iC8. 


^ 


34 
28 

1 


$3.30 
3.25 
L25 


LaboreiB. 


31 
49 
11 


I 


$2.80 
2.50 
1.00 


Below  ground. 


Foremen. 


a 


1 
6 


ei  S 


$6.46 
3.60 


Miners. 


I 


0 

132 


$2.81 
3.00 


LaboreiB. 


s 


2 
8 


$2.14 
2.50 


aNo  work  done  in  Wyoming  in  the  censua  year. 

This  table  shows  that  mnch  sabstantial  developinent  work  has  been 
done  on  these  various  deposits.  In  all  6,000  feet  of  shafts  and  tunnels 
have  been  put  in^  besides  2,500  feet  of  open  cuts.  In  the  above  state- 
ment of  labor  and  wages  no  account  is  taken  for  the  so-called  assess- 
ment work  done  prior  to  patenting  the  claims,  as  this  does  not  afford 
very  definite  employment,  except  to  the  few  contractors  for  such  work. 

With  regard  to  the  present  facilities  for  producing  tin,  it  should  be  said 
that  concentrating  works  are  ready  for  operations  at  Glendale,  South 
Dakota,  and  others  have  been  ordered  to  be  built  at  Hill  City.  At  the 
Gash  mine,  in  Virginia,  a  concentrator  is  to  be  built,  and  at  the  Temes- 
cal  mines,  in  Oalifomia,  a  small  plant  is  in  actual  ox)eration.  There  is 
a  concentrator  at  the  Etta  mine,  and  the  Tin  Mountain  Mining  Com- 
pany has  a  Cyclone  pulverizer  and  other  mining  property. 


BECElfT  DETEL0PMENT8. 

South  Dakota. — Since  the  report  of  1888  the  Burlington  and  Missouri 
Biver  Bailroad  Company  has  extended  its  line  through  Custer,  within 
a  mile  of  Harney  City,  and  directly  through  Hill  City  to  Deadwood. 
At  Hill  City  the  concentrator  of  the  Harney  Peak  Company  is  being 
erected.  At  this  time  (December,  1891)  the  frame  work  is  nearly  com- 
pleted. In  its  arrangement  the  results  of  the  Etta  mill  have  been  care- 
fully studied.  It  is  evident  from  these  results  that  great  care  must  be 
taken  to  save  the  finely-divided  ore  if  the  assay  yields  are  to  be  ap- 
proximated by  the  mill.    The  machinery  will  be  placed  as  soon  as  the 
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railroad  spurs  to  the  mill  are  ready.  The  company  is  arranging  devel- 
opment work  on  a  larger  scale,  and  will  have  snnk  500  feet  on  the  Addie 
by  the  spring  of  1892.  Other  mines,  including  the  old  Etta,  will  be 
deepened. 

Calif omia. — ^The  plant  of  the  San  Jacinto  estate,  limited,  consists  of 
a  large  number  of  located  tin  yeins  and  one,  the  Cajalco,  on  which  con- 
siderable developments  have  been  made,  produced  about  2,000  tons  of 
ore  were  mined  in  1890  and  1891,  and  which  yielded  in  1891  120,000 
I>ounds,  or  60  tons  of  metallic  tin.  The  ore  was  concentrated  and  tlien 
smelted  in  a  small  furnace  capable  of  reducing  about  a  ton  of  metallic 
tin  per  twenty-four  hours.  In  the  summer  of  1890  the  concentrating 
plant  was  increased  by  adding  pneumatic  stamps,  so  that  the  mill  has 
50-stamp  capacity  or  can  handle  40  tons  of  rock  in  a  regular  day's  work. 
Steps  were  taken  toward  building  a  dam  in  TemesCal  Greek  which  will 
furnish  plenty  of  water  for  the  mill,  and  is  also  designed  to  irrigate  the 
agricultural  lands  of  the  estate.  But  the  great  freshets  of  1890  de- 
stroyed the  dam,  which  was  not  btult  on  bed  rock.  This  is  now  being 
explored  preparatory  to  rebuilding. 

Virginia. — ^In  1889  Mr.  Moses  Joy,  jr.,  obtained  the  control  of  the 
Gash  mine  in  Bockbridge  Gounty  for  a  company  principally  of  Boston 
capitalists.  The  visit  of  a  thoroughly  reliable  mining  engineer  to  the 
property  in  the  spring  of  1890  gave  a  much  better  outlook  for  the 
property  than  it  had  ever  had  before,  and  steps  were  at  once  taken  to 
erect  a  small  concentrating  plant,  a  Sturtevant  mill,  and  a  vanner.  At 
the  dose  of  1891  this  null  is  ready  for  operations  near  Vesuvius  Sta- 
tion on  the  Shenandoah  Valley  Bailroad,  as  soon  as  the  bad  roads  to 
the  ore  piles  have  been  improved.  It  is  also  the  policy  of  the  company 
not  to  concentrate  any  ore  until  fall  possession  of  the  mine  is  secured. 
The  development  work  has  put  more  than  2,000  tons  of  ore  on  the 
dumps  ready  to  be  handled  to  the  concentrator. 

Fareiffn  tin  mines, — ^The  foreign  sources  have  contributed  the  usual 
proiK>rtion8  of  the  total  supply,  as  follows: 

World^a  supply  of  tin  from  1880  to  1890, 


Tens. 

Snglish 
prodnotton. 

Straits 
Bhipmenta 
to£arope 

and 
America. 

Aaatraliaa 
shipmentB 
to£iirope 

and 
America. 

Banca  sales 
in  Holland. 

Billeton 

sales  in 

Jaya. 

Total. 

1880 

Short  tont, 
8,918 
8,615 
9,300 
9,807 
9,674 
9,831 
9,812 
9,282 
0,241 
8,912 
9,000 

Short  tont. 
U,736 
11,400 
11,705 
16,958 
17,648 
17,320 
19,674 
23,977 
23,855 
28,295 
27,470 

Short  tont. 

9,177 

10,100 

10,067 

11,121 

9,337 

9,088 

8,064 

7,760 

7,975 

6,800 

6,416 

Short  tont. 
8,756 
4,548 
4,399 
4,203 
4,193 
4,200 
4,379 
4,884 
4,430 
4,114 
5,817 

Short  tont. 
4,735 
4,740 
4,200 
4,157 
8,600 
8,760 
4,128 
4,978 
-      6,220 
4,857 
6,232 

Short  tont, 
88,321 
39,403 
39,671 
46,746 
44,252 
48,699 
45,557 
50,371 
50,721 
52,978 
53,434 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1888 

1880 
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MINERAL  BESOUSOES. 


There  have  been  few  novel  developments  in  the  last  two  years.  Ac- 
cording  to  the  official  reports,  the  Australian  tin  placers  have  grown 
steadily  i>oorer  and  the  Straits  Settlements,  with  Banca  and  BiUeton, 
have  kept  steadily  on,  with  an  occasional  addition  of  a  new  placer. 
The  mines  of  Siak  have  been  well  described  by  Mr.  Charles  M.  Bolker 
in  a  paper  published  in  the  Transactions  of  the  American  Institute  of 
Mining  Engineers  and  of  which  a  r^sum^  is  also  published  in  the  Census 
report  The  paper  makes  a  valuable  contribution  to  the  meager  litera- 
ture of  the  tin  deposits  of  the  East  and  is  very  instructive,  particularly 
as  to  the  labor  difficulties  in  that  region. 

Imparts  a/nd  wports. — ^The  following  tables  show  the  tin  and  tin  plates 
imported  and  entered  for  consumption  from  1867  to  1890;  also  the  value 
of  the  exports  of  the  manufactures  of  tin  from  1826  to  1890 : 

21ii  wad  tinplaieB  imported  and  entered  for  eomwmption  in  ihe  UnUed  States,  1867  to  1S90. 
[Calendir  yosn  ending  Deeember  81,  from  1886  to  1800 ;  preyioiu  yean  ended  June  80.) 


1867 

1868 

18(» 

1870 

1871 

1872. 

1873 

1874 

1876 

1876 

1877, 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885, 

1886 

1887 

1888 

1880, 

1800. 


In  blockB,  iNun,  or  pigs,  and 
grain  tin. 


Qaantity. 


(hots. 


80, 811 
81,702 
106, 595 
102,006 
130,469 
116, 442 
102.904 
93, 176 
98,209 
128,849 
142, 927 
29(1,007 
171, 146 
197,544 
237.348 
(a)26, 081, 992 
23,047,523 
27, 960, 761 
29,645,531 
31,740.583 
85, 177, 646 
83,800,729 


Value. 


$1,210, 
1.454, 
1,709, 
2,042, 
2,938, 
3,033, 
3, 938. 
3, 199, 
2,329, 
1, 816, 
1, 783, 
2,167, 
2,301, 
6,163, 
3,071, 
6,204, 
6, 106, 
5, 429, 
4,263, 
6,873, 
6,927, 
8, 758, 
7,045, 
6,869, 


354.02 
327.36 
385.00 
887.71 
400.82 
837.46 
032.25 
807.07 
487.96 
506.00 
765.00 
350.00 
944.00 
005.68 
756.67 
251.68 
260.37 
184.01 
447.00 
773.00 
710.00 
562.00 
989.00 
646.00 


Tin  plates,  sheets,  ete. 


Qnantity. 


Owtf, 


1, 
1, 
1, 
1, 
1, 
1, 
1. 
1, 
1, 
2, 
2, 
8. 

3, 
8. 
4, 

(a)  527, 
505, 
674, 
670, 
632, 
784, 
688, 


534,824 
833,150 
666,023 
617,627 
854,956 
663,860 
640,600 
767, 210 
084,893 
166,489 
487, 007 
298,534 
366,720 
926.311 
051, 108 
881.821 
5.^9, 076 
098,405 
643, 389 
224,296 
086,964 
247,657 


Value. 


$6,276, 

6,883, 

8,565, 

7,628, 

9,490, 

10,736, 

16,906, 

13,822, 

12,657, 

10,226, 

9,818, 

9,893, 

10, 248, 

16,524, 

14,641, 

16,550, 

16,688, 

18, 931, 

16, 610, 

17,719, 

16,883, 

19, 034, 

20,361, 

21,923, 


136.78 
072.07 
432.56 
871.61 
778.64 
906.69 
446.82 
976.14 
630.76 
802.87 
060.09 
639.61 
720.34 
660.10 
057.87 
834.64 
276.67 
072.70 
104.56 
957. 12 
813.95 
821.03 
664.00 
764.00 


Total  valne. 


17,486, 
8,347, 

10,274, 
9,671, 

12,429, 

18,770, 

1.9,  Ov^i 

16, 522, 
14,887, 
12,043. 
11,601, 
12,060, 
12,550, 
22,677, 
18, 612, 
21,755, 
22,704, 
24,360, 
20,873, 
23,693, 
23, 811, 
27,793, 
27,407, 
28,798, 


400.80 
300.48 
817.56 
756.22 
188.46 
744.04 
479.07 
783.21 
118.71 
308.87 
834.69 
989.61 
664.84 
505.87 
814,54 
086.32 
527.04 
266.71 
552.00 
730.12 
523.96 
383.09 
503.  UU 
809.00 


•  Foonds  in  1884  and  following  y( 
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FoZiM  of  fin  maiitt/MliirM  «xporM/rMn  Wt  V%iUik  8iaie$  (a). 

8i8;  endini 
■inoel886. 


(Fitcal  yetn  endlag  September  30  imta  18i8;  ending  Jnne  80,  from  1844  to  1888;  oelendar  yean 

— 1.] 


Tean. 


1828 

1827 

1828 

1839 

1890 

1881 

1833 

1833 

1834 

1835 

1836 

1887 

1838 

1839 

1840 

1841 

1842. ... 
lS43'ayiMBMmtha) 

1844 

1845 

1846 

1847 


Yalne. 


$4,615 
2. 907 
6,049 
1,757 
4,497 
8,909 
3,157 
2,028 
2,230 
2,545 
5,604 
10,892 
10, 170 
19,981 
7,501 
3,751 
5,082 
6,026 
6,421 
10,114 
8,902 
6,363 


1848. 
1849. 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1885 
1866 
1867 
1868 
1869 


Valne. 


$12,358 
13,143 
18,690 
27,823 
23,420 
22,988 
80,698 
14,279 
13,610 
5,622 
24,186 
39,289 
39,064 
80,229 
62,286 
41,558 
46,968 

106, 2U 
79,461 
40,642 
27,110 
18*994 


Yean. 


1870 
1871 
1872 
1878 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


Yalne. 


$«,007 

70,866 

67,244 

69,865 

62,973 

48,194 

48,144 

87,067 

116. 274 

103,467 

144,185 

408,524 

108, 608 

191, 947 

166,819 

162,804 

157,724 

137.551 

219,000 

265,100 

262,348 


•Claased  as  "  tin,  and  mani^factnres  ot"  from  1851. 

Prices. — ^There  have  been  no  great  flactnations  in  prices  in  the  past 
two  years  similar  to  those  in  1888,  due  to  the  operations  of  the  French 
copper  syndicate.  In  1889  the  price  was  comparatively  steady,  flnctn- 
ating  by  fractions  of  a  cent  from  21  cents  per  ponnd.  In  1890  the 
prices  were  not  so  steady,  the  principal  feature  being  a  rise  in  Septem- 
ber to  25  cents  per  pound.  This  soon  declined  again  to  21  cents,  which 
was  about  the  average  for  the  year.  The  rise  in  price  was  due  to  a 
gl>eculative  movement,  and  the  comer  was  aided  by  comparatively  light 
stocks  in  New  York  and  good  consumptive  demand.  In  1891  the  prices 
ruled  slightly  lower  without  great  fluctuations,  except  a  rise  to  21 J  cents 
in  June.    The  prices  for  recent  years  are  given  below : 

Prieei  of  tin  in  New  York  hy  fnonikBfTom  1886  to  1891. 


Jan. 


Feb. 


Apr. 


May. 


June. 


Jnly. 


Aug. 


Sept. 


Oct. 


Not. 


Dec. 


1888. 
1887. 
1888. 


SI 

90L80 
86.96 

»!. 
90L96 


vm. 


17.45 
20.70 

28* 

86.96 

21| 

90.87 

19.90 


17| 

20.80 

98.66 

86.70 
9L80 
20.39 
191 


17.80 

20.85 

22^ 

32.95 

20| 

20.13 

m 


181 

21.30 

22.96 

21.95 

20* 

2L52 

90.00 


1&05 
20.30 
2L53 
8L00 


98.36 

\n 

21.17 
20.90 


21J 

211 

23.80 

20| 

20.20 

2L62 

90.10 


20.95 

22.20 

93i 

22.95 

21.30 

24.00 


20.96 


23.35 
20.80 
22.60 
90.10 


20.66 

22.40 

31.05 

22.70 

211 

21.07 

90.00 


21.00 

2! 

3( 

22.10 

21.30 

21.21 

19.90 


NICKEL    AND    COBALT. 


During  1889  and  1890  nickel  mining  was  depressed  in  the  TJnitcid 
States  by  the  developments  in  Canada,  but  pro8x>ecting  for  nickel  ores 
was  active  from  the  prominence  which  was  given  to  the  metal  as  an 
addition  to  steel.  The  product  of  the  mines  of  the  United  States,  to- 
gether with  the  foreign  ores  smelted  in  the  United  States,  was  252,663 
pounds  in  1889.  In  1890  it  was  223,488  pounds.  The  price  did  not  vary 
markedly,  hence  the  total  values  for  the  years  were  proportionate — 
$161,698  in  1889  and  $134,092  in  1890.  The  United  States'  product  in 
both  years  came  from  Lancaster  Gap,  Pennsylvania;  Mine  La  Motte, 
Missouri,  and  Lovelock's,  Nevada. 

Early  in  1891  the  Lancaster  Gap  mine  was  shut  down  on  account  of 
Canadian  competition. 

Product  of  the  United  States,  1876  to  1890, 


Yean. 


1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 


MeUUlo 
nickel. 


Pounds. 


277,034 
6,600 


245.504 
182,345 
183,125 
190,637 
209,763 
223.488 


Klckelin 
matte. 


Potindf. 


4,582 
52,300 
64,550 
14,400 
20,000 
10, 816 


42,000 


Nickel  in 
ore. 


PcundM. 


18,000 
5,600 


1,000 


Nickelln 

nickelom- 

monium 

Bolphate. 


Pounds. 


7,047 
11,595 
12,691 


Total. 


Pounds. 
201,367 
188, 211 
150,800 
145, 120 
233,803 
265,668 
281, 616 
58,800 
64,550 
277,004 
214,992 
205,566 
204,328 
252,063 
223,488 


Value. 


$523,554 
301, 138 
165, 979 
162,534 
257.282 
292.235 
309,777 
52,920 
48,412 
179, 975 
127, 157 
133,200 
127,632 
151, 598 
134,092 


The  product  of  cobalt  oxide  has  been  as  follows:  In  1889  it  was 
12,955  pounds,  valued  at  $32,388;  and  in  1890,  6,788  pounds,  worth,  at 
$2.40  per  pound,  $16,291. 

The  total  product  of  cobalt  oxide  in  late  years  is  given  in  the  follow- 
ing table: 

ProduoUon  of  cobalt  oxide  in  the  United  States, 


Yean. 

Pounds. 

Yean. 

Ponnda. 

Yean. 

Ponnda.  1 

1869 

811 
3,854 
5,086 
6,749 
5,128 
4,145 
3,441 
5,1G2 

1877 

7,828 
4,508 
4,376 
7,251 
8,280 
11, 653 
1.096 
2.000 

1885 

8,423 
8.689 
5,760 
7,491 
12.955 
0,788 

1870 

1878 

1886 

1871 

1879 

1887 

1872 

1880 

1888 

1873 

1881 

1889 

1874 

1882 

1890 

1875 

1883 

1876 

188.4 

The  closure  of  the  Gap  nickel  mine  in  1891  will  result  in  a  smaller 
product  in  the  foture. 


iM 


NICKEL  AKD  COBALT. 


125 


The  importations  have  increased  markedly  in  the  last  two  years. 
They  have  been  as  follows: 

Cobalt  oxide  imported  and  entered  for  consumption  in  the  United  States,  1868  to  1890 


Yean  ending— 


June  30— 

1888... 
1809... 
1870... 
1871... 
1872... 
1873... 
1874... 
1875... 
1876... 
1877... 
1878... 
1879... 


Oxide. 


Quantity. 


PowidM, 


1,480 
1,404 
678 
4,440 
19, 752 
2,860 
7,531 


Value. 


17.208 
2,330 
5,019 
2,766 
1,920 
4,714 
5,500 
2,604 

11,180 

11, 056 
8,603 

16,208 


Yean  ending- 


June  30— 

1880 

1881 

1882 

1883 

1884 

1886 

December  31— 

1887 

1888 

1889 

1890 


Oxide. 

Quantity. 

Value. 

Tcundt. 

9,819 

$18,457 

21,844 

13,837 

17,758 

12,764 

13,067 

22,323 

25,963 

43,611 

16, 162 

28.138 

19,866 

29,543 

26,882 

89.896 

27,446 

46,211 

41,455 

82,832 

83,388 

63,202 

0en8U8  statistics. — ^The  inqniry  into  the  personnel  of  the  nickel  min- 
ing industry  in  1889  shows  that  187  persons  are  employed.  The  wages 
received  by  them  averaged  $3.30  per  day  for  the  foreman  ondergroond 
and  $2.61  for  foremen  on  the  snrface.  Miners  received  $2.45.  Employ- 
men  t  was  comparatively  steady  during  the  year.  The  total  paid  in  wages 
to  the  employes  amounted  to  $84,200.  This  included  a  large  amount  of 
unproductive  prospecting  and  development  work  in  Nevada,  so  that 
the  total  received  for  the  1,151  tons  of  matte  showed  a  net  loss.  The 
mining  inquiry  of  the  Census  Office  did  not  include  the  smelting  of  this 
matte. 

No  new  deposits  of  proved  value  have  been  found  in  the  United  States 
since  the  last  report,  although  finds  have  been  noted  in  Korth  Carolina, 
the  Black  Hills  of  South  Dakota,  and  in  Idaho ;  the  Gem  mine  in  Fremont 
County,  Colorado,  was  also  developed  slightly.  The  peculiar  arsenide 
deposits  of  Nevada  have  been  explored  quite  thoroughly,  and  a  valu- 
able description  was  published  of  these  deposits  in  the  census  report. 

The  Canadian  mines  described  in  1888  report  continue  as  the  chief 
factor  in  the  supply  in  this  part  of  the  world.  They  are  located  near 
Sadbury  along  the  Sault  Ste.  Marie  branch  of  the  Canadian  Pacific 
Railway.  Here  the  Canadian  Copper  Company  has  opened  three  mines, 
the  Stobie,  Evans,  and  Copper  Cliff  (with  two  water-jacketed  fur- 
naces) ;  and  the  Dominion  Copper  Company  has  the  Blezard,  Worthing- 
ton,  and  Crean;  and  Sir  H.  H.  Vivian  owns  the  Murray  mine,  2^  miles 
northwest  of  Sudbury.  This  Vivian  mine  and  the  Dominion  Company 
have  each  a  water-jacketed  furnace.  The  total  yield  of  metallic  nickel 
from  these  mines  in  1889  was  2,500,000  pounds  of  nickel  contained  in 
the  matte,  which  formed  the  article  of  export,  and  in  1890, 1,336,627 
pounds. 

The  New  Caledonia  mines,  which  have  been  described  frequently, 
still  furnish  a  large  proportion  of  the  world's  supply,  although  the  de- 
ix>sit8  are  pockets  of  uncertain  extent.    The  output  in  1890  included 
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about  5,000  tons  of  gamierite  and  700  tons  of  manganiferons  iron  ore 
containing  cobalt.  The  cost  of  mining  is  considerable,  the  labor  uncer- 
tain, and  the  transportation  facilities  poor.  Lately  manganiferous  iron 
ores,  containing  about  3  per  cent,  of  cobalt  oxide  and  perhaps  2  per 
cent,  of  nickel,  have  been  sent  to  Eouen  and  there  parted. 

Imparts. — ^The  following  table  shows  the  imports  of  nickel  into  the 
United  States  from  1868  to  1890. 

Nickel  imparted  and  entered  far  oaneumptian  in  the  Uniled  Statea,  1868  to  1890,  imjluHve, 


Calendar  yearn  ending  Decern* 
ber  31  since  1886;  previoua 
years  end  June  30. 


1868 

18G0 

1870 

1871 

1B72 

1873 

1874 

1876 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1880. 

1890 


Nickel. 


Quantity. 


Pmmdt. 


17,701 

26,140 

2,842 

3.172 

1,255 


5,978 
7,486 
10,496 
38,276 
17,933 
22,906 
19,015 


(/)566,671 


Yalne. 


$U8,058 

134, 327 

99,111 

48,133 

27,144 

4,717 

5,888 

8,157 


9,522 
8,837 
7,829 
25,758 
14,503 
17,924 
18,098 


260,666 


Oxide  and  alloy  of 
nickel  with  copper. 


Quantity. 


Pimndt. 


4,438 


12 

156 

716 

8,618 

8,314 

61,869 

135,744 

177,822 

161, 159 

(a)  194, 711 

105, 603 

277, 112 

430,037 

316, 895 

367, 288 

247,209 


Value. 


$3,911 


36 

10 

824 

7,847 

5,570 

40,311 

107,627 

125,736 

110, 386 

129,788 

64,166 

141. 546 

205,232 

138,290 

150,331 

115,614 


Total 
valae. 


$118, 058 

134,327 

99,111 

52,044 

27,  U4 

4,717 

6,883 

3,193 

10 

10,346 

16,684 

13,399 

66,060 

122.130 

143,660 

132,484 

129,733 

64,166 

(&)141,546 

(c)  205, 232 

id)  138, 290 

(«)156,33l 

876,279 


a  Including  metallic  nickel. 
b  Including  $465  worth  of  manofactured  nickel. 
0  Indnding  $879  worth  of  manufactured  nickel, 
d Including  $2, 281  worth  of  manufactured  nickel, 
tflndudine  $131  worth  of  manufactured  nickel. 

/Classifled  as  nickel,  nickel  oxide,  alloy  of  any  kind  in  which  nickel  is  the  element  or  material  of 
chief  value.  • 


Value  af  exparte  af  nickel  and  nMkel  are  af  domeetie  pradudian  fram  ike  United  StaUe, 


Calendar  years  ending  December  31  since  1886;  pre- 
vious years  end  June  30. 


1864... 
1865... 
1869... 
1872... 
1873... 
1874... 
1875... 
1876  ... 
1877... 
1878... 
1880^. 
1881... 
1882... 
1883... 
1884  ... 
1885... 
1880... 
1887... 
1888... 
1889... 
1800... 


Manu- 
factured 
nickel. 


$19. 780 
16,062 
26,000 

108,050 
8,200 


4,120 

6,600 

12. 474 

9,911 


1,223 

4.5,65^ 

39,200 

38,951 

100 

446 


Nickel 
coin. 


$82,880 
7,200 


mokel 
ore. 


$25,494 
36,710 
11,350 
43,500 
19,891 
75,696 
72,020 
86,100 


2,452 


a  12, 182 

a  22, 349 

10,500 

6,700 

7,500 

625 


25 


•  dMsed  as  "  nickel  and  cobalt  gre,** 


MANGANESE. 

Bt  Joseph  D.  Webks. 

The  ores  of  manganese  are  divided  into  four  general  classes  in  the 
present  report:  (1)  Manganese  ores;  (2)  manganiferous  iron  ores;  (3) 
manganiferous  silver  ores;  and  (4)  manganiferous  zinc  ores.  The  divid- 
ing line  between  the  first  two  grades  is  taken  at  70  x>er  cent,  of  manga- 
nese dioxide,  or  44.252  x)er  cent,  of  metallic  manganese;  those  containing 
less  manganese,  containing  also  more  og  less  iron,  are  classed  as  man- 
ganiferous iron  ores.  In  the  third  class  are  included  the  argentiferous 
manganese  ores  of  Colorado,  which  are  utilized  chiefly  for  the  silver 
ihey  contain,  while  the  fourth  class  includes  only  the  manganiferous 
residuum  firom  Few  Jersey  zinc  ores. 

The  long  ton  of  2,240  pounds  is  used  in  this  rex>ort. 

Product  of  manganese  ores, — ^In  1889  the  product  of  manganese  ores 
proper  aggregated  24,197  tons,  worth  $2^,559.  This  was  obtained  as 
in  previous  years  principally  firom  Orimora,  Virginia,  Oartersville, 
Greorgia,  and  Batesville,  Arkansas.  In  1890,  however,  6,397  tons 
were  obtained  firom  Colorado. 


Amommi  and  valwe  of  manganwe  ore$  produced  in  the  United  States  in  1889  and  1890, 


Stales. 

1889. 

1890. 

Prodaction. 

Total 
Taloe. 

Value 
per  ton. 

Prodaotion. 

Total 
valne. 

Value 
per  ton. 

ArkanBM  .....-■■•■..  > 

Long  Umt. 

2,528 

S3 

$23,173 
901 

19.17 
17.00 

LimgUmr. 

5,330 

380 

6,307 

749 

100 

14 

$50,861 

3,176 

25,588 

4,920 

'      300 

84 

$11.21 
8.23 
4.00 
6.57 
3.00 
6.00 

California 

Colorado .............. 

OfMnvia ............... 

6,206 

16 

47 

124 

80 

1,676 

14,616 

60,143 

83 

470 

744 

120 

8,668 

156,257 

9.63 
5.58 

10.00 
6.00 
4.00 
5.50 

10.69 

K  ovada ............... 

North  Carolina 

Sonth  Carolina 

Teonesftee ............ 

Virginia 

12,699 

125, 121 

9.85 

Total 

24.197 

240,550 

(a)  9. 94 

25,684 

219,050 

(a)  8. 53 

oArerage. 

In  but  four  instances  at  the  most' is  manganese  ore  mining  prosecuted 
in  the  United  States  with  anything  like  regularity,  and  in  but  two  of 
the  four  is  mining  continuous.  At  the  works  producing  the  largest 
amount  of  manganese  in  Georgia  the  mines  were  operated  but  one  hun- 
dred and  ninety  days  in  the  year  1889,  while  at  the  Vermont  mine 
during  a  large  proportion  of  the  year  but  little  work  was  done.  At  one 
mine  in  Virginia  and  one  in  Arkansas  the  mining  of  manganese  is  fairly 
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continnons.  At  most  of  the  other  works  the  production  reported  has 
been  from  very  irregular  workings,  and  chiefly  for  the  purpose  of  test- 
ing the  character  of  the  deposit.  This  is  true  of  all  the  production  of 
Tennessee,  l^orth  Carolina,  South  Carolina,  and  Nevada,  whDe  the 
California  production  is  from  an  old  mine,  worked  occasionally  to  meet 
a  small  demand  for  manganese  for  the  purpose  of  making  chlorine  gas 
in  working  sulphuret  ores.  The  employes  are  in  most  cases  men  who 
were  employed  for  a  very  brief  time,  and  who  were  in  most  instances 
common  laborers  picked  up  from  farm  and  other  work,  returning  to 
their  ordinary  occupations  as  soon  as  their  temporary  service  in  strij)- 
ping  manganese  ore  deposits  and  in  mining  the  small  quantities  of 
manganese  reported  were  completed. 

Production  of  manganese  ore$  in  the  United  States, 


states. 

1880. 

188L 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1RR0. 

1800. 

Virginia 

^rlcAnBOH  ..... 

3,661 

8,205 
100 

1,200 
300 

2,082 
175 

1,000 
375 

6,355 
400 

8,080 
800 

18,745 

1,483 

2,580 

450 

20,667 

3,316 

6,041 

260 

10,835 

6,651 

0,024 

14 

17,646 
4,312 
5,568 
1,672 

14,616 
2,528 
5,208 
1,845 

12,600 

5,330 

740 

6,807 

Georgia 

Other  States... 

Total 

1,800 
300 

400 

400 

6,761 

4,805 

4,532 

6^156 

10,180 

23,258 

30.103 

f 

34,524 

20,108 

24,107 

25,684 

Product  of  manganiferom  iron  ores. — A  large  proportion  of  the  hema- 
tite iron  ores  of  the  United  States  carry  more  or  less  manganese. 
While  in  most  cases  the  amount  of  manganese  in  these  ores  does  not 
increase  their  value  over  what  the  same  ores  would  be  worth  a£  iron 
ores  were  the  manganese  absent,  they,  however,  make  the  ore  more  de- 
sirable for  certain  purposes,  l^o  attempt  has  been  made  to  collect  the 
statistics  of  these  manganese-bearing  iron  ores  except  in  cases  where 
the  mauganese  in  them  has  added  somewhat  to  their  value. 

A  product  of  31,341  tons  of  ore,  containing  on  an  average  9  per  cent, 
manganese,  is  reported  from  Michigan  for  1889,  and  a  further  product 
of  50,018  tons  of  ore,  containing  6.74  per  cent,  of  manganese,  is  reported 
for  the  same  State,  making  a  total  of  81,359  tons  of  iron  ore  produced 
in  Michigan,  containing  sufficient  manganese  to  make  it  desirable  to  be 
mined.  The  value  of  this  ore  is  reported  at  $4.54  a  ton.  In  1890  the 
total  product  was  61,863  tons,  and  the  value  $231,655. 

Product  of  manganiferous  silver  ores. — ^Eeturns  of  the  production  of 
17,550  tons  of  manganese-bearing  silver  ores  have  been  received  for 
1889  and  51,840  tons  for  1890,  all  from  Colorado.  The  manganese  in 
these  ores  makes  them  desirable  as  fluxes. 

Nearly  all  the  argentiferous  iron  ores  mined  from  the  upper  work- 
ings of  the  Leadville  deposits  carry  manganese  in  varying  quantities 
from  6  up  to  25  per  cent,  and  occasionally  30  to  35  per  cent.,  with  5  to 
20  ounces  of  silver,  0  to  4  per  cent,  of  lead,  7  to  18  per  cent,  in  silica, 
and  30  to  50  x>er  cent,  of  iron.  It  has-been  estimated  that  from  300  to 
600  tons  of  this  ore  are  produced  per  day.    On  the  basis  of  the  lowest 
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figares — that  is,  300  tons  a  day  for  300  days  in  the  year — the  production 
of  argentiferous  manganese  ore  in  the  Leadville  district  would  be  90,000 
tons;  but,  as  stated  above,  the  total  detailed  reports  received  of  this 
production  are  for  only  17,550  tons. 

These  ores  are  sold  to  the  smelters  for  fluxing  the  siliceous  silver  ores, 
and  are  usually  paid  for  according  to  the  silver  contents — that  is,  so 
much  per  ounce  of  silver,  without  reference  to  the  manganese  contained 
therein.  In  some  cases  the  value  of  this  ore  has  been  placed  at  $3.50 
a  ton  for  its  contents  of  iron  and  manganese. 

Product  of  manganiferous  silver  ores  in  the  United  States  in  1889  and  1890, 


Colorado,  20  per  oent  of  manganese  and 
over 

Colorado,  less  than  20  per  cent  of  man- 
ganese  

Total 


1880. 


Quantity. 


Long  tons. 
9,987 

55.000 


64,987 


Value. 


$227,455 


227,455 


1800. 


Quantity. 


Long  torn. 
7.82tt 

44,014 


51,640 


Value. 


127,301 
154,049 


181.440 


Product  of  manganiferous  zinc  ores  in  the  United  States  in  1S89  and  1890, 


Years. 


1689. 
1890. 


Quantity. 


Long  tons. 
43, 048 
48,560 


Value. 


$&l,560 
60,700 


Total  product  of  all  kinds  of  manganese  ores  in  the  United  States  in  1889  and  1890, 


1689. 

1890. 

Quantity. 

Value. 

Value 
per  ton. 

Quantity. 

Value. 

Value 
per  ton. 

l^f  <inffant*ae  ores ............... 

24,107 
83. 434 
64,987 
43.048 

$240,550 

271,680 

227, 455 

54,560 

10.04 
3.26 
3.50 
1.25 

25,flft4 
31, 803 
51,840 
48, 500 

$210, 050 

231,055 

181,440 

60,700 

• 

$8. 53 
3.74 
3.50 
1.25 

]^f  anganiferouA  iron  ores 

Mani^aniferous  silver  ores 

Manganiferous  zinc  ores 

Total r..... 

216,266 

794,254 

3.67 

.187.047 

602, 845 

3.60 

Manganese  imported  and  entered  for  consttmption  into  the  United  States  in  1889  and  1890. 


Years. 


1889 
1890 


Ore. 


Quantity. 


L>ijn    a. 
4. 135 

33,99d 


Value. 


$72, 301 
509. 704 


Oxide  of. 


Quantity. 


Long  tons. 
151 
156 


Value. 


$6,000 
7,190 


THE  WOBLD'8  PBODUCTION  OF  MANGANESE. 


The  following  table  exhibits  an  estimate  of  the  world's  prodnct  in 
1888  and  1889.    Where  the  figures  are  not  obtainable  for  either  of  th^st^ 
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years  the  latest  available  statistics  are  given,  and  are  regarded  as 
approximately  the  annual  product: 

Total prodiid  of  fnanganese  in  the  world  in  1888  aid  1889, 


Coantries. 


Cancasns  (Kussia) 

United  States 

Chile 

France  (1888) 

Sweden 

Portugal 

Spain 

Australia 

New  Zealand 

Turkey 


1888. 


Tont. 

48,653 

29,198 

24,740 

7,676 

6,089 

5,638 

2,830 

1,572 

787 

669 


1889. 


Tont. 
60,000 
24,197 
6,000 


18,000 

9,000 

'*8,'666 


Conntriea. 


Greece 

Italy 

Cuba 

Other  countries  — 

Nova  Scotia 

Now  Brunswick 

Quebec 

Great  Britain  (1887) 

Bosnia 

Holland 


1888. 

1889. 

Tons. 

2V>n#. 

385 

400 

1,052 

400 

1,581 

4,000 

3,114 

1.000 

106 

200 

1,094 

1,000 

3 
13,054 

10,000 

4,000 

2,000 

1,107 

800 

ARKANSAS. 

Manganese  ores  are  found  in  two  localities  in  Arkansas;  one  cover- 
ing portions  of  Independence  and  Izard  counties,  in  the  northeastern 
part  of  the  State,  and  known  as  the  BatesviUe  region;  the  other  in  the 
southwestern  portion  and  extending  from  Pulaski  county  on  the  east 
to  Polk  county  and  the  Indian  Territory  on  the  west.  The  BatesviUe 
region  has  produced  all  the  ores  mined  commercially  in  the  State.  What 
little  work  has  been  done  in  the  other  district  has  been  principally  in 
the  way  of  development. 

The  production  of  manganese  in  Arkansas  since  the  beginning  of 
shipments  in  1860,  as  far  as  can  be  ascertained,  is  shown  in  the  follow- 
ing table.  The  authorities  for  the  figures  are  quoted  in  each  instance. 
It  has  been  estimated  that  the  total  production  of  manganese  in  Ar- 
kansas from  1850  to  1885  amounted  to  5,000  tons,  but  this  is  probably 
exaggerated.  The  product  from  1881  to  1884,  inclusive,  has  been  ob- 
tained from  the  railroad  reports  of  shipments  and  may  be  considered 
fairly  reliable.  From  1885  to  1888  and  for  1890  the  statistics  were  col- 
lected for  Mineral  Resources  of  the  United  States,  while  those  for  1889 
are  from  the  mineral  volume  of  the  Eleventh  Census.  The  figures 
from  1885  to  1890  have  been  verified  by  statements  of  shipments  kindly 
furnished  by  the  officers  of  the  St.  Louis,  Iron  Mountain  and  Southern 
railroad. 

Production  of  manganese  in  the  BatesviUe  district  of  Arkansas  to  December  SI,  1890. 


Years. 


1850  to  1867 

18«8 

1881 

1882 

iss:i 

1884 

1885 

188H 

1887 

1888 

1889 

1890 


Authority. 


Estimated 

do 

Bail  road  reports  of  shipiiu^nts 

do 

do 

do 

Minora!  Itesoiirces  of  the  United  States 

do 

do 

do 

OnHiis 

MinonU  Resources  of  the  Uuit«d  States 


Tons. 


400 

10 

100 

175 

400 

800 

1,483 

3.316 

5.651 

4.3ia 

2.528 

5,339 
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Product  of  manganese  ores  in  Arkansas,/}  om  1880  to  1890, 


Years. 


18m 

18.S1 
18»2 

lb85 


Quantity. 


L<mgUm». 

ioo 

175 


1886 
1«87 
1H88 


400       1889 

800  "   1890 

1,483 


?ean. 


Quantity. 


iMfifJ  tOIlM, 

3,316 
5,051 
4, 312 
2,528 
5,339 


CAIilFORNIA. 

The  first  mining  of  manganese  in  California  is  reported  to  have  been 
done  in  1867  by  Mr.  A.  S.  Ladd,  at  Corral  Hollow,  in  Alameda  county. 
This  was  carried  on  until  1874,  the  ore,  which  is  said  to  have  amounted 
in  all  to  about  5,000  tons,  being  shipped  to  England  for  use  in  chemi- 
cal manufacture.  Since  1874  Spanish  manganese  has  supplanted  the 
California  product  in  England,  and  this  market  for  the  latter  being 
dosed  the  production  has  been  small.  The  Ladd  mine  was  sold  in  1874 
to  Mr.  Justinian  Caire.  who  produces  a  small  amount  each  year,  the 
prixluct  for  18S9  being  53  tons,  worth  about  $17  per  ton.  The  ore  runs 
from  50  to  72  per  cent,  pyrolusite;  and  when  fresh  is  a  hard,  black,  mas- 
sive variety,  occurring  in  a  lenticular  bed,  interstratified  in  red,  yellow, 
and  gray  jasper.  In  1890  the  product  increased  to  386  tons,  but  de- 
creased in  the  price  per  ton  to  $8.23. 

Kegainiing  the  total  product  of  the  State,  little  can  be  said  and  still 
less  can  be  authoritatively  stated  regarding  the  animal  product  in  each 
year.  A  prominent  dealer  on  the  coast  reports,  as  published  in  the 
Mineral  Resources  of  the  United  States,  1886,  that  the  total  amount 
used  in  California  was  from  100  to  150  tons  annually.  The  price  is 
said  to  have  been  $3  to  $4  per  ton  at  the  mine  for  ore  carrying  from 
50  to  60  per  cent,  manganese.  The  pricti  quoted  for  the  product 
in  1880  was  for  ore  delivered  in  San  Francisco.  If,  as  is  stated  above, 
5,000  tons  of  ore  were  mined  in  California  up  to  1874,  it  is  ijossible  that 
between  6,000  and  6,500*  tons  of  manganese  may  have  been  produced 
in  the  State  from  the  beginning  of  mining. 

An  analysis  of  the  manganese  from  the  Corral  Hollow  mine  is  as 
follows : 

Analysis  of  manganese  from  Corral  HoUow,  California. 


Manganese  protoxide  (MnO) 

Ox vpen  (O) 

Ferric  oxide  (Fe.Oj) 

Cobalt  oxide  (CoO) 

Llme(CaO) 

Baryta  (RiO) 

Magnesia  (MgO) 

Potash  (K,0) 

SodaCNajO) 

Water  (H7O) - 

Silica  (SiO,) 

Total 


Percent. 

75.26 

6.94 

3.26 

Trace 

3.10 

Kone 

0.56 

0.19 

0.58 

8.46 

1.98 

100.33 

> 
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Other  deposits  of  manganese  are  known  to  exist  in  California,  but 
they  are  at  present  of  no  commercial  importance. 

COLOBADO. 

Colorado  produces  two  classes  of  manganese-bearing  ores,  a  manga- 
niferous  iron  ore,  used  to  some  extent  in  the  production  of  spiegeleisen, 
and  a  manganiferous  silver  ore,  used  as  a  flux  in  the  smelting  of  silver- 
lead  ores.  The  manganiferous  iron  ores  carry,  as  a  rule,  but  little  silver, 
though  in  some  cases  the  content  of  silver  has  been  so  high  as  to  jus- 
tify the  working  fot  silver  of  the  slags  produced  at  the  blast  furnaces 
at  the  time  they  were  running  on  spiegeleisen. 

These  ores  are  all  from  the  upper  workings  of  the  LeadviUe  silver 
deposits,  and  carry  manganese  in  varying  quantities,  from  5  up  to  25 
per  cent.,  and  occasionally  30  to  35  per  cent,,  with  0  to  20  ounces  of  silver, 
0  to  4  per  cent,  of  lead,  7  to  18  per  cent,  in  silica,  and  30  to  50  per  cent, 
of  iron. 

As  stated  above,  those  high  in  manganese  and  low  in  silver  are  sold 
to  steel  works  for  the  manufacture  of  spiegeleisen,  while  those  carrying 
silver  and  not  too  high  in  silica  are  sold  to  the  silver  smelters  and  paid 
for  according  to  the  content  of  silver.  It  is  usual  for  the  smelters  to 
buy  these  ores  according  to  their  so-called  "  silica  excess  ^' — that  is,  the 
excess  of  iron  and  manganese  over  silica.  This  "silica  excess"  was 
placed  in  1889  at  40  per  cent — that  is,  there  must  be  an  excess  of  40  per 
cent  of  manganese  and  iron  over  the  silica  in  the  ore,  and  it  is  then  ac- 
cepted and  paid  for,  not  according  to  its  iron  and  manganese  contents, 
but  its  silver.  When  the,  "excess"  is  above  40  per  cent,  the  exccvss  is 
paid  for  at  10  cents  a  unit.  Thus,  an  ore  with  the  following  composi- 
tion: metallic  manganese,  25  per  cent. ;  metallic  iron,  30  per  cent. ;  silica, 
2.5  per  cent.,  and  silver,  5  ounces,  would  have  an  excess  of  iron  over 
silica  of  52.5  per  cent.,  or  12.5  per  cent,  above  the  40  per  cent,  minimum 
excess.  This,  at  10  cents  a  unit,  would  be  $1.25;  the  5  ounces  of  silver, 
at  45  cents  an  ounce,  would  be  $2.25,  and  the  ore  would  be  worth  $3.50. 
It  wUl  not  pay  to  produce  these  ores  at  less  than  $3.50,  free  on  board 
at  mines. 

It  has  been  estimated  that  from  300  to  500  tons  of  this  ore  are  pro- 
duced per  day.  On  the  basis  of  the  lowest  figures — ^that  is,  300  tons 
a  day  for  300  days  in  the  year — the  production  of  manganiferous  silver- 
iron  ore  in  the  LeadviUe  district  would  be  90,000  tons. 

The  actual  shipments  to  spiegel  furnaces  in  1889  were  2,075  long  tons. 
It  is  estimated  that  in  addition  to  this  9,987  tons,  containing  over  20 
per  cent  of  maganese,  were  sold  as  flux  ores,  and  returns  of  the  sale^ 
pf  some  55,000  tons  of  flux  ores  carrying  less  than  20  per  cent  of  man- 
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gaiiese  have  been  received.    This  would  make  the  production  in  1889 
as  follows: 

Production  of  manganiferous  ores  in  Colorado  in  1889, 


1S89. 

1890. 

ManjTanifbroas  iron  otos  used  for  SDiessleisen 

LongUmt. 

2,075 

9,887 

55,000 

Long  tont. 

Maiij^aniferooB  silver  ores,  with  20  per  cent  and  over  of  manganese 

Manganiferoofl  silver  ores,  with  less  than  20  per  cent  of  manganese  •••• 

Total 

7,826 
44,014 

67,062 

61,840 

As  these  ores  were  not  produced  as  manganese  ores,  no  returns  of  capi- 
tal, employes,  etc.,  can  be  given.  Analyses  of  these  ores  carryiDg  20 
per  cent,  and  over  of  manganese  are  as  follows: 

Analyses  of  manganiferous  iron  ores  in  Colorado, 


Component  parts. 


Iron 

SUica 

Manganese 

Ahiuiiua 

Lime 

Maunesia ». 

Stilpli  ur 

PhoMpborus 

CoiMJor 

Oxiiie  of  lead 

Yohitile  matter 

Water 


Catalpa. 


Per  eenU 

34.90 

6.90 

21. 30 

4.15 

0.34 

0.07 

0.06 

0.04 

Trace. 


Cresent 
No.l. 


Per  cent. 

17.80 

6.30 

34.00 


0.027 
0.056 


Crescent 
No.  2. 


Percent. 
21.15 
7.00 
31.00 


HnU. 


Per  cent. 

35.00 
3.&3 

19.30 
2.00 
0.46 
0.45 


0.03 
1.85 
9.36 
2.96 


GEORGIA. 

Near  Cartersville,  Georgia,  is  one  of  the  oldest  manganese  ore-pro- 
ducing districts  in  the  country.  It  is  also  one  which  has  been  most 
continuously  worked.  Mining  was  begun  at  this  locality  in  1866  by 
the  Pyrolusite  Mining  Company,  and  550  tons  of  ore  were  mined  and 
sold  in  that  year.  The  deposits  are  in  the  northwestern  part  of  the 
State,  in  Bartow  county,  extending  into  Cherokee  county.  Other 
deposits  have  also  been  found  in  the  extreme  northwestern  part  of  the 
State,  in  what  is  known  as  the  Cave  Spring  district,  but  the  product 
is  almost  entirely  from  the  Cartersville  region. 

The  production  of  manganese  ore  in  Georgia  has  varied  greatly,  in- 
creasing nearly  100  per  cent,  from  1885  to  1886,  or  from  2,680  to  5,981 
tons;  nearly  the  same  rate  of  increase  is  shown  in  the  product  for  1887, 
or  to  9,024  tons.  In  1888,  it  decreased  to  less  than  in  1886,  and  360 
tons  more  in  1889,  the  product  for  the  two  years  being,  respectively, 
5,508  and  5,208  tons.  In  1890  the  product  fell  off  to  less  than  any  year 
since  1866,  being  only  749  tons.  The  following  table  shows  the  annual 
production  of  manganese  ores  in  Georgia  so  far  as  ascertained: 
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Production  of  manganese  ore  in  Georgia  from  1S6G  to  ISOO,  inclusive. 

Years. 

Quantity. 

Yearn. 

Quantity. 

1866 

Zonor  tont. 

550 

5,000 

2,400 
2,400 
2, 400 
2,400 
2,400 

1879 

Long  tonM, 
2,  400 
J,  800 
l,2t)0 
1,000 

1867 

1880 

18*38 

1881 

l.S6'j 

1882 

1S70 

1883 

1871 

lM,>vt 

1872 

18S5 

2,  5>0 
5. 9sl 
9.  0-J4 
5,  5<I8 
8, 208 
74U 

iS7a 

1S86 

1874 

1887 

1875 

1888 

1876 

IK-U 

1877 

185K) 

1878 

NEVADA. 

A  small  amount  of  manganese  has  been  produced  in  Nevada,  near 
Golconda,  on  tlie  Central  Pacific  railroad.  The  product  in  1881)  wa» 
15  tons,  worth  $83.  In  1890  the  product  increased  to  100  tons,  worth 
$300. 

NORTH    CAKOIilNA. 

Frequent  reports  are  made  of  discoveries  of  manganese  ore  in  North 
Carolina,  but  up  to  the  present  time  it  has  not  been  found  in  paying 
quantities.  The  amounts  reported  as  being  mined  in  this  State  havo 
been  only  for  experimental  purposes.  In  1889  the  product  was  47  tonsj  . 
valued  at  $10  per  ton,  and  in  1890, 14  tons,  valued  at  $6  per  ton.  The 
product  since  1886  has  been  as  follows: 

Production  of  manganese  in  North  Carolina  from  1886  to  1890,  inclusive. 


Years. 


1886 

1887 
1888 
1889 
1890 


Tons. 


15 
14 
50 
47 
U 


SOUTH  CAROLINA. 

Very  little  manganese  has  been  mined  in  South  Carolina,  though  no 
doubt  deposits  exist  here  as  they  do  in  North  Carolina.  The  only  de- 
posit that  has  been  worked,  so  far  as  ascertained,  is  ont  he  Dorn  lands, 
near  McCormick,  and  is  owned  by  the  Manganese  Mining  Company. 
Mining  was  begun  in  1885  and  continued  until  1889.  No  product  is 
reported  for  1890. 

The  total  production  of  manganese  ore  in  South  Carolina,  so  far  as  the 
same  has  been  ascertained,  is  as  follows: 

Total  production  of  manganese  ore  in  South  Carolina, 


Years. 

Tons. 

1885  and  1886 

300 
45 
60 

124 

1887 

1888 

1889 
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TENNESSEE. 

So  far  as  has  been  learned,  the  first  manganese  produced  in  the  United 
States  was  in  1837,  near  Whitfield,  Hickman  county,  Tennessee.  It  was 
for  use  in  coloring  earthenware,  and  it  has  been  used  for  this  purpose 
continuously  ever  since.  The  product,  however,  has  been  but  a  few 
hundred  pounds  each  year.  Exclusive  of  this  small  annual  product 
in  Hickman  county,  the  product  of  Tennessee  has  amounted  to  96  tons. 
This  is  since  1886,  when  the  first  is  reported.  Ko  product  is  reported 
for  1887  or  1890. 

Total  production  of  manganese  ore  in  Tennessee. 


Years. 

Tone. 

1886 

50 

1887 

1888 

IG 
30 

1889 

1890 

VERMONT. 

According  to  Hitchcock's  Geology  of  Vermont,  manganese  ore  had 
been  shipped  from  Brandon  and  Chittenden  to  England,  but  no  relia- 
ble reports  of  actual  production  are  obtainable  for  any  year  previous  to 
1888.  The  product  for  1888  is  given  at  1,000  tons.  Messrs.  Carnegie 
Brothers  &  Co.,  limited,  operated  the  Brandon  deposits  in  1889  and  pro- 
duced 1,576  tons,  but  abandoned  them  in  1890  and  no  ore  was  mined  in 
that  year. 

VIRGINIA. 

The  production  of  manganese  in  Virginia  in  1889  was  14,616  tons, 
valued  at  $156,257.  This  was  considerably  more  than  half  the  product  of 
the  entire  country.  In  1890  the.production  decreased  1,917  tons,  being 
12,699  tons,  worth  $125,121,  and  a  little  less  than  half  the  entire 
product  reported  for  that  year.  The  product  in  this  State  has  shown 
a  steady  decrease  since  1886,  in  which  year  it  reached  its  maximum 
figure.  The  production  of  manganese  in  Virginia  since  1880  has  been 
as  follows: 

Production  of  manganese  in  Virginia  from  1880  to  .1890,  inclusive. 


Years. 


1880 
1881 
1882 
1883 
1884 
1886 
1886 
1887 
1888 


IttO 


Tons. 


3,661 

3,295 

2,982 

5,335 

8,980 

18, 745 

20,567 

19,  KJj 

17,  646 

14, 616 

12,600 
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So  far  as  explonitions  have  been  made,  manganese  ores  have  been 
found  over  a  much  greater  extent  of  territory  in  Virginia  than  in  any 
other  State.  It  is  uncertain  what  future  development  may  disclose  in 
other  States,  but  at  present  Virginia  has  more  known  deposit^s  of  this 
mineral.  More  localities  have  been  worked  and  more  manganese  pro- 
duced,and  yet  there  were  but  two  localities  in  1889  and  1890  which 
X)roduced  any  considerable  amount.  These  are  the  Crimora  and  Hous- 
ton mines.  A  small  amount  of  high-grade  pyrolusite,  used  in  the  manu- 
facture of  glass  and  bromine,  was  shipped  from  the  Leets  or  Lerner 
mine,  at  Mount  Athos.  The  three  mines  mentioned  are  the  only  ones 
producing  regularlj^  in  the  State.  The  Crimora  and  Houston  are  de- 
creasing in  production. 


CHROMIC    IRON    ORE. 

In  1889  and  1890  tlio  same  desultory  mining  of  chrome  iron  ore  av  liith 
has  been  reported  in  previous  volumes  continued.  Notices  of  dei):)sit.s 
continue  to  be  made  in  North  Carolina  and  Georf^ia,  but  shii)ments 
cjvme  only  from  California.  In  1889,  2,000  long  tons,  worth  in  Bun 
Francisco  $30,000,  were  produced,  and  3,599  tons  in  1800,  worth  $53,985. 
Tlie  aunmil  product  since  1880  is  as  follows: 

Production  of  chromic  iron  ore  in  the  United  States, 


1R80.. 


Yean. 


Quantity 


Long  tons. 
2,  'J8f< 
2,  00!J 

2,  5U0 

3,  OCU 
2,  WO 
2,  700 


Value. 


$27.  PCS 
.'{0. 0\i  I 

50,  00;» 
C  >.  OOU 

afj,  ('0.'» 

40, 00;> 


1886. 
lHri7. 
I  l^SH. 
ISS9. 
ISOO. 


Years. 


Quantity 


V.ilup. 


Lon-i  tithfi. 

2.  O'i) 

IVIO.  0^0 

3,0  0 

4  1,  U.  0 

l.rmi 

L'O.  U  ):l 

2,  00-1 

30.  Ot)0 

a.  :.Li;» 

.'■.5,  \i.<i 

The  production  of  chromic  iron  ore  in  California  during  1890  and 
1891  has  been  as  follows: 

Production  of  chromic  iron  ore  in  California  in  L^OO  and  JSOt,  by  countie^i. 


Conn  Lie  8. 

1890. 

1891. 

Alamfwla 

k 

Long  tons. 

3r>5 

2.':ii7 
ir.i 

2lM) 

Long  toTtg. 
220 
74 
l.n({;t 

San  Liiin  Obispo 

j  Tehama 

1  I'laocr 

1  Kh^tA _ 

1 ""■ 

Totel 

3,  r)W 

1,  372 

Mr.  C.  C.  Darwin,  of  the  Geological  Survey,  while  e!i^u<»v(l  in  otlier 
work  on  the  Pacific  coast,  has  visite<l  the  scattered  localities  where 
chromic  iron  ore  is  produced,  and  states  that  there  is  no  ininin.i;-  of  tlie 
ore  properly  speaking  and  no  company  or  combination  of  men  ope.  ating 
in  any  one  i)lace.  The  ore  is  quarried  out  in  dull  times  by  land  owners 
who  have  found  pockets  of  it,  reported  it  to  interested  ])arties,  and  been 
furnished  by  these  parties  with  the  capital  needed  to  break  it  out  and 
pile  it  up  for  transportation.  In  most  cases  the  work  is  done  only  in 
the  intervals  of  farming,  and  the  owner  gets  only  a  royalty  on  ejery 
ton  of  sufficiently  high  grade  ore.  While  there  are  outcroppings  of 
the  ore  in  the  serpentine  aU  along  the  foothills  of  the  Sierras,  most  of 
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it  contains  less  than  47.5  per  cent,  of  Cr2  O3  and  has  at  present  no  com. 
merciaJ  value,  and  the  richer  ore  deposits  are  in  localities  so  inacces- 
sible that  the  cost  of  getting  it  to' railroad  station  or  seaport  consumes 
all  the  profit  that  could  be  made  upon  it.  The  experience  of  the  men 
handling  the  chromic  ores  on  the  Pacific  coast  shows  that  no  ore  grad- 
ing less  than  50  per  cent,  can  be  got  to  San  Francisco,  shipped  even  at 
ballast  rates  around  the  Horn  to  Philadelphia  or  Baltimore,  and  pay 
the  cost  of  handling  it  in  competition  with  the  ores  from  the  Mediter- 
ranean. 

Wherever  found  it  has  been  in  i)ockets  that  are  sooner  or  later  ex- 
hausted, so  that,  even  in  the  most  promising  finds,  the  policy  of  con- 
structing roads  over  which  to  haul  it  can  not  be  determined  until  the 
contents  of  the  pocket  have  been  broken  out  and  estimated.  There  are 
many  dumps  in  San  Luis  Obispo  county  and  in  Del  Norte  which  have 
been  owned  for  years  by  brokers  who  found  the  ore  of  good  quality  and 
purchased  it,  but  have  never  marketed  it  because  the  quantity  in  any 
one  place  will  not  at  present  prices  warrant  the  expense  of  building  the 
roads  necessary  to  haul  it  to  transportation  facilities. 

The  great  falling  off  in  the  figures  for  1891  as  compared  with  those 
for  1890  is  on  account  of  the  practical  withdrawal  from  the  business  of 
one  of  the  San  Francisco  firms  handling  the  ore.  The  profit  is  so 
little  that  there  is  nothing  to  be  made  commensurate  with  the  trouble 
involved.  Another  large  broker  in  this  ore  has  been  experimenting 
with  a  view  to  increasing  the  purity  of  the  marketed  article  or  finding 
some  commercial  use  for  the  impurities  in  the  crude  ore.  He  has  dis- 
covered a  process  which  gives  him  a  purer  article,  but  this  purer  arti- 
cle can  not  be  shipped  at  ballast  rates  as  can  the  crude  ore.  All  the 
attempts  so  far  made  to  free  the  weaker  ores  from  their  impurities  have 
failed. 

It  is  then  easy  to  see  why,  with  these  hills  full  of  pockets  of  the  ore, 
but  one-third  of  the  quantity  demanded  by  the  Baltimore  and  Phila- 
adelphia  manufactories  has  been  supplied  by  California,  while  the  other 
two-thirds  has  come  from  the  Mediterranean.  Under  these  discourag- 
ing conditions,  however,  there  has  been  marketed  from  the  Paeific 
coast  the  number  of  tons  of  chromic  iron  ore  as  set  forth  in  the  above 
table.  Most  of  it  has  been  sold  by  the  small  producers  to  two  firms  in 
San  Francisco,  namely,  Messrs.  N.  R.  Knight  &  Co.  and  Messrs,  Kruse 
&  Euler. 

The  Del  IS'orte  mines  do  not  figure  in  the  table  of  production,  and 
will  market  no  more  chromic  iron  ore  until  other  interests  in  that  lo- 
cality prompt  capit^ists  to  reconstruct  roads  and  railways  which  were 
some  time  ago  destroyed  by  an  inundation  that  swept  the  valley  clean, 
carrying  to  the  sea,  houses,  men,  roads,  and  everything.  The  profit  on 
this  ore  alone  will  not  justify  the  construction  of  the  new  ways  and 
works. 

There  is  one  exception  to  the  statement  that  there  is  no  mining  of 
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cbromic  iron  ore  properly  speaking  in  California,  to  wit,  the  Pick  and 
Shovel  mine,  near  San  Luis  ObisjK),  which  has  been  exploited  quite 
systematically,  and  in  which  galleries  are  now  being  excavated  from 
exhausted  pockets  along  the  line  of  thin  seams  of  ore  in  search  of  con- 
tiguous deposits. 

The  fact  that  the  two  consuming  firms,  the  Baltimore  Chrome  Works, 
in  Baltimore,  Maryland,  and  the  Kalion  Chemical  Company,  in  Phila- 
delphia, Pennsylvania,  are  independent  of  the  domestic  supply  by 
reason  of  foreign  imports  from  Tuikey  is  the  reason  why  greater  efforts 
are  not  made  to  increase  the  California  product. 

Chromic  iron  ores,  the  quality  ranging  from  35  to  65  per  cent,  Cra  O3, 
are  to  be  found  in  practically  unlimited  quantities  throughout  the 
range  of  hills  running  through  the  States  of  California  and  Oregon  west 
of  the  Sierra  Nevada  mountains.  It  is  only  the  difficulties  that  sur- 
round the  transportation  of  this  ndneral  to  a  market  that  prevent  those 
States  tom  being  the  sole  producers  of  ore  for  the  useof^the  American 
factories.  In  due  course  these  ores  will  find  their  way  to  a  market  in 
larger  quantities  than  at  present.  The  fact  is  that  the  United  States 
is,  under  certain  conditions,  independent  of  the  productioii  of  any  for- 
eign countries  for  its  supply  of  this  valuable  mineral. 

Imports. — The  following  table  shows  the  imports  of  chromate  and  bi- 
chromate of  potash  and  chromic  acid  imported  and  entered  for  consump- 
tion into  the  United  States  from  1867  to  1890: 


Chromate  and  Inchramate  of  potash  and  chromic  add  imported  and  entered  for  consumption 

in  the  UniUd  States,  1867  to  1890,  inclueive. 

[Calendar  yean  since  1886;  previoiiB  yean  end  June  30.] 


Yean. 

Chromate  andblohro- 
mate  of  potaah. 

Chromlo  add. 

Chrome  ore. 

Total 
value. 

Qnantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

laez 

Pmmdn. 
875,205 
777,855 
877,432 
1, 235, 946 
2,170,473 
1,174,274 
1, 121, 357 
1,387,051 
1,417,812 
1,665,011 
2,471,669 
1, 929, 670 
2,624,403 
3, 505, 740 
4, 404, 237 
2,449,875 
1,990,140 
2, 593, 115 
1, 448,  539 
1,985,809 
1, 722, 405 
1, 755, 489 
1.580,385 
1, 304, 185 

$88,787 
68,684 
78.288 
127,333 
223,529 
220,111 
178,472 
218,517 
183,424 
175, 795 
264,392 
211, 136 
221, 151 
350,279 
402, 088 
261,006 
208,681 
210, 677 
92,556 
139, 117 
120.305 
143, 312 
137, 263 
113, 613 

Poundi. 

Long  tons. 

$88,787 
68,634 
78,291 
127,341 
223,534 
220,160 
178, 748 
218,530 
183,446 
175, 840 
264,402 
211, 171 
221, 151 
850, 282 
402,177 
261,048 
209. 019 
284,383 
92,834 
182,949 
146,668 
190,328 
191,019 
171,358 

1868... 

I860 

1 

5 
49 
276 
13 
22 
45 
10 
35 

1870 

1871 

1872 

514 
922 
44 
45 
120 
13 
82 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

5 

124 

52 

200 

3 

89 

42 

838 

120 

39 

101 

5,571 

281 

2,974 

634 

1881 

1882 



1883 

1884 

2,677 
12 
3,356 
1,404 
4,440 
5,474 
4,853 

$73,586 
239 
43,721 
20,812 
46,735 
50,782 
67,111 

1885 

1886 

1887 

1888 

1889 

18M 
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Foreign  sources, — The  principal  foreign  supply  comes  fi'om  lurk isli 
and  Gre(!iiMi  (lei)osits,  which  were  described  in  the  last  report.  The 
nianufiicturers  in  Glasgow  obtain  their  supplies  from  the  same  sources, 
while  the  Germans  obtain  a  supply  from  Spain.  According  to  a  British 
consuLir  report,  the  mines  at  Dubostica,  Austria-Hungary,  produce 
from  2,000  to  3,000  tons  of  chromic  iron  ore  annually,  which  goes  to 
Hamburg  and  Ghisgow.  The  llussian  mines  produced  9,000  long  tons 
in  1888  and  5,000  long  tons  in  1889,  all  from  Perm  and  Orenboorg. 

Mr.  Henry  Bower  has  determined  that  the  rehitive  quantity  of  the 
bichromate  of  potash  and  soda  produced  and  sold  in  the  United  States 
is  in  the  proportion  of  three  to  one  in  favor  of  tlie  potash  salt.  For  many 
of  the  uses  to  which  these  substances  are  applied  they  are  not  inter- 
changeable, hence  bichromate  of  poUish  will  always  remain  the  more 
important  of  the  two. 

Two  factories  producing  chromates  are  now  in  existence  in  the  United 
States,  with  %  joint  capacity  sufficient  to  fill  the  entire  needs  of  the 
country.  The  quantity  of  bichromates  of  potash  and  soda  manufac- 
tured at  these  esta])lishments  is  not  known,  but  it  is  believed  tliat  the 
consumption  of  these  salts  has  materially  decreased  during  the  past 
ten  years.  Tins  is  owing  to  the  introduction  of  dyestuffs  reciuiring  a 
lessened  quantity  of  chromium  to  produce  the  same  results  that  were 
formerly  obtiiined  from  other  dyeing  materials.  The  works  menticmed 
are  the  Baltimore  Chrome  Works,  at  Baltimore,  Maryland,  and  the 
Kalion  Chemical  Company,  of  Philadelphia,  Pennsylvania.  The  rela- 
tive capacity  of  the  trwo  is  not  known,  but  is  supposed  to  be  as  five  is 
to  three  in  favor  of  the  former. 

Prices. — The  prices  of  bichromate  of  potash  since  1845,  when  it  wsi* 
first  manufactured  in  the  United  States,  are  given  below: 

Prices  of  bichromate  of  potash  in  the  United  States  from  1846  to  1891. 


Yeaxfl. 


1845 
1840 
1817 
1848 
1)^9 
IKfiO 

isra 
isr^2 
I8:.:j 

18.-4 
1855 

i8r)6 

1857 
18:»8 
1859 
1800 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 


Cents  per 
pouDCl. 


19| 

18J 

17* 


2*24 
17 
15i 
15 

15^ 

14  U 

16* 

18} 

20} 

10 

20} 

20} 

liOS 

23* 

26^ 

231 

19ft 
181 


Yean. 


1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
18K4 
1885 
18.% 
1887 
188H 
18H'.> 
IKIK) 
1891 


CcntK  per 
pound. 


16X 

14* 
lOf 

18* 

15| 

13 

127« 

13} 
15i 
15* 
14;ii 

lU 

10 

10 
lOi 

iil 


ANTIMONY. 

The  amonnt  of  antimony  produced  iu  1889  was  230,000  pounds,  valued 
SLt  $28,000.    In  1890  the  product  amounted  to  257,768  pounds,  vahied 
at  $40,756.    During  1889  the  only  States  producing  antimony  ore,  stib- 
nite,  were  Arkansas  and  Nevada,  the  former  having  a  product  of  ^r^ 
tons  and  the  latter  200  tons.    In  1890  llTevada  produced  310  tons  of  ore, 
250  tons  of  which  were  smelted  in  San  Francisco,  producing  190,000 
pounds  of  star  regulus.     The  United  States  Antimony  Company  of 
Philadelphia  smelted  111  tons  of  ore,  81J  tons  of  which  were  mined 
i^om.  its  own  property  in  Arkansas,  and  29^  tons  were  from  the  neigh- 
borhood of  Thompson.  Falls,  Montana.    The  Arkansas  ore  yielded  in 
metallic  antimony  64,188  pounds,  and  the  Montana  ore  yielded  13,580 
pounds.    The  total  product  of  ore  in  Montana  was  46  tons,  but  only 
29»J  tons  of  this  was  smelted.    In  addition  to  the  46  tons  of  *^  first-ehiss" 
ore  produced  in  Montana  (ore  yielding  35  per  cent,  or  more  of  star  reg- 
ulus being  considered  first  class). there  were  200  tons  of  second-class  ore 
mined,  none  of  which  was  sold  or  treated.    The  amount  of  ore  produced 
and  treated  and  the  amount  and  value  of  the  antimony  obtained  in  1889 
and  1890  are  shown  in  th^  following  table: 

Production  of  antimony  in  1889  and  X890, 


Yean. 


1R89. 
1890. 


Amount 

of  oro 

produced. 


Short  ton*. 
265 
435 


Amonnt 
of  ore 
treated. 


Short  tons. 
265 
361 


Amount  of 
antimonv 
obtaineu. 


Pounds. 

2:50, 000 

257,708 


Value  of 

metallic 

autuiiony. 


$28,000 
40,756 


Froduciion  of  antimony  from  1882  to  1890, 


Years. 


18S2 

IBM 
188J 
1866 


Pounde. 

Value. 

120,000 
120, 000 
120.000 
100, 000 
70,000 

$12,000 
12,000 
12, 000 

in,  000 

7,000 

Years. 


1887 
ISHB 
1H89 
1800 


Pounds. 


150, 000 
2(K),  (M)0 
230,  000 
257,  708 


Value. 


$15,  000 
20. UOO 
28. 000 
40, 750 


Additional  facilities  forminingand  reducing  antimony  ore  were  addiul 
to  the  industry  in  1890.  The  United  States  Antimony  Coini)aiiy  Ins 
sunk  about  200  feet  of  shafts  at  its  mines  in  Arkansas,  and  cxteujlt d 

several  hundred  feet  of  drifts,  besides  erecting  three  additional  suiciL- 

ui 
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ing  furnaces  for  the  reduction  of  its  ores.  Keduction  works  have  also 
been  completed  at  Lovelock's,  Nevada,  and  the  operators  state  they  will 
hereafter  produce  metaUic  antimony  at  the  mines  instead  of  sending 
the  ore  to  San  Francisco  for  smelting.  The  demand  for  antimony  was 
reported  as  fair  during  the  most  of  the  year,  but  notwithstanding  a  good 
demand  the  prices  fell  oflF  from  22J  cents  per  pound  in  the  early  part  of 
the  year  to  17  cents  at  the  close.  As  will  be  seen  from  the  following 
table  the  antimony  produced  in  the  United  States  is  but  a  small  por- 
tion of  the  amount  consumed.  The  tariff  bill  passed  in  181)0  reduced 
the  duty  on  antimony  from  2  cents  to  f  of  a  cent  per  pound. 


Antimony  and  antimony  ore  imported  and  entered  for  consumption  in  ike  United  States^ 

1807  to  ISOO, 


Yean  ended— 


June  no- 
ise?  

IH68 

]869 

1870 

1871 

1872 

1873 

1874 

1875 

1870 

1877 

1878 

1879 

1H8J 

1881 

1882 

l^Ki 

1884 

Decfiiiber  31 — 

1885 

1880 

1887 

1888 

1889 

1890 


Crude  and  regulns. 


Quantity. 


Pound*. 


1, 03:^,  a:}a 

1,  345.  921 
1,  227.  429 
l,(il  5.039 

1.  %v.\  :i()G 

1,  IW.  321 
1,  '2X\  SI 4 
1,  238.  223 
'.»4<i,  809 
1, 115. 124 
1.  25t),  024 
1.:58.).212 
2,019,389 

1,  80K.  945 

2,  525, 838 

3,  U04,  050 
1, 779, 337 

2, 570,  840 
2, 9i)7.  985 
2,  553. 284 
2.814.044 
2.  070, 130 
3,315,059 


Value. 


$63, 
83, 
12J, 
164. 
148, 

184. 
148. 
131, 
J19, 
135, 
130, 
143, 
205, 
253. 
2JU, 
280. 
150, 


919 

822 
918 
179 
204 

,".:iG 

498 
4U9 
300 
441 
317 
950 
099 
773 
054 
2:J4 
8'.  12 
435 


Ore. 


207,215 
202,  563 
109,747 
248.  015 
304,711 
411,960 


Quantity. 


Povndt. 


6,460 

8,  321 

20,001 

20.  351 

34.  542 

25,  150 

841,  730 

•1, 1 14,  0..9 

097.  244 

2^51,  300 

215,913 
218.366 
302,  761 
68.040 
140, 309 
611, 140 


Value. 


$2,304 

3.  031 

2,  941 

203 

009 

700 

2,314 

1,259 

2,341 

2,319 

18,199 

18,019 

11,  254 

0, 489 

7,497 
9,761 
8,785 
2. 178 
5, 508 
29,878 


Total 
value. 


$63. 919 

{•3.  822 
12J.  918 
lot.  179 
150,  628 
240.  567 
187,  439 
148.012 

131,  ««}9 
120, 141 

137, 6:n 

132.  209 
145.440 

2';s.  122 
271.2.'i3 
312.  253 
2.«8. 140 
150,  924 

214,712 

212.324 
178.5,32 
2.'>iJ,  193 
310,  279 
441.838 


PLATINUM. 


The  productioB  of  this  substance  is  almost  entirely  confined  to  the 

estorn  8loi>e  of  the  Ural  mountains.  Small  amounts,  however,  are 
roduced  in  South  America  and  a  trifling  quantity  of  600  ounces,  worth 
2,500  in  the  crude  state,  was  mined  in  the  United  States  in  1890  and 
ounces  in  1889,  valued  at  about  the  same  rate. 

The  two  principal  platinum  producing  districts  of  Eussia  are  situated 
n  the  slopes  of  the  Ural  mountains,  on  the  Siberian  side,  and  are 
oalled  the  Isa,  or  Goro-Blagodat  district,  and  the  Nisjne  Tagilsk,  or 
Demidoff  district.  They  are  situated  about  100  miles  apart,  the  former 
\)€iDg  the  more  northern.  Each  consists  of  dried  but  recent  river  beds, 
the  Isa  district  being  those  forming  a  part  of  the  Isa  river  ^drainage 
system  and  the  Nisjne  Tagilsk  district  being  composed  of  similar  dry 
tributaries  to  the  Martin  (Martian)  river.  These  districts  were  prob- 
ably originally  gold  placers,  but  there  is  nothing  now  to  show  this,  as 
they  are  at  present  worked  for  platinum  only.  The  platinum  produc- 
ing regions  of  Eussia  have  been,  the  subject  of  much  sjieculation  by 
out*sider8  as  to  their  real  nature  and  conditions  on  account  of  the 
meagerness  of  definite  information  obtainable  in  regard  to  them,  owing 
to  the  characteristic  secrecy  of  the  Eussian  managers  of  these  mines. 
But  in  the  spring  and  summer  of  the  present  year  (1891)  Mr.  George  F. 
Eunz  made  a  trip  to  these  placers  and  has  thrown  much  light  on  this 
hitherto  dark  subject.  The  Isa  district  is  under  the  control  of  the 
Government,  but  the  Nisjne  Tagilsk  district  is  worked  as  a  business 
enterprise  and  is  a  part  of  the  Demidoff  estate,  which  was  granted  to 
the  prince  in  order  that  these  placers  might  be  worked.  For  a  further 
account  of  how  these  mines  are  worked,  the  cost  of  labor,  etc.,  the 
reader  is  referred  to  the  report  of  the  Eleventh  Census  on  the  '^  Min- 
eral Industries  in  the  United  States,"  where  the  results  of  Mr.  Kunz's 
trip  are  given  in  detail.  This  report  contains  several  illustrations  of 
the  deposits  and  the  methods  of  washing  the  sand,  etc.,  which  wiU  be 
found  interesting  and  of  much  value. 

The  following  table  gives  the  production  of  platinum  in  Eussia  from 
1880  to  1889,  and  is  compiled  from  the  best  sources  obtainable: 

Froduci  of  platinum  in  Eussia  from  1880  to  1889. 


1880 
1881 
1882 
1683 
1884 


Quantity. 


Kilograrm. 
2,947 
2,986 
4,081 
8,537 
8.237 


Yean. 


1885 

1886 
1887 
1888 
18S9 


QnanUty. 


KUogramt, 

2,591 

4,317 

4.242 

2,630 

2,708 

\ 


\ 
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Price, — The  price  of  platinum  T/as  phenomenally  high  dnriug  1889 
and  1890.  It  averaged  above  $16  per  ounce.  The  cause  of  this  rise 
in  price  is  generally  attributed  to  a  purchase  of  a  large  quantity  of 
scrap  platinum  by  Messrs.  Johnson,  Matheys  &  Co.  and  Des  Montis, 
Le  Brun  &  Co,  They  purchased  about  500,000  ounces.  The  conse- 
quent rise  in  price  led  to  old  platinum  being  brought  from  many 
unexpected  places.  The  quantity  was  too  large  for  the  price  to  remain  so 
high,  and  it  declined  again  by  the  close  of  1891  to  $9.50  per  ounce.  It 
is  probable  that  the  fluctuations  in  the  near  future  will  only  be  such  a« 
result  from  Eussian  finances.  The  price  late  in  1891  rose  slightly  at 
the  mines  on  account  of  the  change  in  the  value  of  the  Eussian  ruble. 
The  high  prices  prevailing  in  1889  and  1890  stimulated  Eussian'  pro- 
duction. 

IMPOBTS. 

Platinum  imported  and  entered  for  consumption  in  the  United  Statrn,  1867  to  1800. 


CalenclBr  y^ars  ending  December  31  since 
1886;  previous  years  end  Juno  30. 


1P07 

18«8 
1  Btif) 
1870 
1871 
1872 
187:? 
187-t 
187") 

ih;o 

1877 
1878 
1S79 
1S8I) 
l^Sl 
Ir-K'J 
l.-SJ 
ISS-t 

is^:.. 

18S<) 
18^7 
18S8 
188) 
18i>0 


Manafac- 
tured. 


$456 

290 

184 

648 

48 

310 

43 

143 

173 

6 

11 

241 

73 

964 

290 

1,731 

4 


S38 


TJninanufacturfd. 


Quantity.       Value 


Poundt. 


3,125.60 

;5, 104. 15 

2,  84(>.  00 
2,  Ol'J.  34 
3, 422.  00 
4.7:12.00 
5, 226.  00 
5,  304.  00 
5,  763. 00 


$05,208 
80.  014 
99,084 

108.  244 
91,  472 
00. 771 

123.  203 

141.188 

141, 207 
81.925 
120,121 
lOfi.  178 
217.141 
273, 343 
285. 7:n 
208, 790 
289, 898 
285,  -Sid 
373. 941 
503,414 
558. 920 
555, 742 
996,886 


Va.se4  or 

retorts, 

cte. 


$20,274 
22,  004 
16. 204 
22, 470 
21, 816 
9 
59,698 
18.  (;82 
7.421 
18.611 
50, 133 
34.209 
41.827 
21.  292 
48.4.'»2 
92.  0t;7 
83,112 
17,  473 
71.864 
68,051 
58, 355 

110, 757 
77,957 


Value  of  platinum  exports. 


Calendar  years  ending  December  31  since  1886:  pre- 
vious yeurs  eud  J  une  30. 


1880 
18S1 
1882 
188!! 
1884 
188.-) 
1886 
1887 
1888 
1889 
1890 


TJi^TOrtnu- 
factured. 


$6,250 


Manufac- 
tured. 


$19, 2U 
21.600 
18,587 


4,048 
2,200 


Old 
platinum. 


$600 
4,222 


1,130 

7.  (.K)0 

2, 000 

17, 500 


36.835 
14,500 


COAL. 

By  E.  W.  Parkkr. 

IXTBODUGTIOIf. 

The  present  chapter  on  the  coal  production  of  the  United  States  covers 
the  calendar  years  1889  and  1890.  The  statistics  for  1889  were  collected 
by  the  Census  OflBce  and  those  for  1890  have  been  compiled  mainly 
from  direct  returns  from  operators.  The  section  on  anthracite  coal  has 
been  prepared  by  Mr.  John  H.  Jones,  statistician  of  the  Pennsylvania 
anthracite  coal  companies.  The  material  for  the  Rocky  Mountain  sec- 
tion was  collected  by  Mr.  Frederick  F.  Chisolm,  special  agent  at  Den- 
ver, Colorado.  The  report  on  the  product  from  Illinois  is  from  that  of 
Col.  J.  S.  Lord,  secretary  of  the  bureau  of  labor  statistics  of  the  State  of 
Illinois,  while  acknowledgments  are  due  to  Mr.  Albert  S.  BoUes,  chief 
of  the  bureau  of  industrial  statistics  of  Pennsylvania,  for  valuable  in- 
formation obtained  from  his  report  on  bitumiuous  coal  iu  that  State. 
The  data  for  the  reports  of  all  the  bituminous  coal-producing  States 
have  been  collected  by  correspondence  with  individual  operators.  This 
method  of  conducting  the  investigation  was  rendered  practicable  by 
the  work  of  the  Census  Office,  through  which  a  very  complete  direc- 
tory of  coal  producers  throughout  the  United  States  was  obtained. 
Beplies  to  the  inquiries  sent  out  from  this  office  have  been  received  from 
nearly  all  those  addressed,  leaving  only  a  very  small  percentage  of 
output  on  which  it  was  necessary  to  make  an  estimate.  It  is  believed 
that  the  present  investigation  has  resulted  in  a  more  accurate  state- 
ment of  the  coal  product  than  has  hitherto  been  possible,  as  no  oppor- 
tunity has  been  afforded  in  the  compilation  of  previous  volumes  of 
Mineral  Eesources  to  obtain  direct  reports  from  all  the  mines.  In  the 
report  for  1890  no  attempt  has  been  made  to  obtain  the  statistics  from 
country  banks  where  the  output  is  used  entirely  for  local  consumption, 
an  estimate  of  this  small  factor  beiug  all  that  was  possible.  The  inves- 
tigation has  been  limited  to  mines  which  are  known  as  commercial 
properties.  The  output  from  small  banks  in  1889  was  2,889,286  short 
tons,  or  a  little  more  than  2  per  cent,  of  the  total  product. 

THE  COAL  FIELDS  OF  THE  UKITEO  STATES. 

For  convenience  of  description,  the  coal  areas  of  the  United  States 
have  been  grouped  into  the  Anthracite  division  and  the  Bituminous 
division. 

The  Anthracite  division,  in  a  commercial  sense,  may  be  said  to  in- 
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elude  the  anthracite  districts  of  Pennsylvania  alone,  although  small 
amounts  of  anthracite  are  mined  in  Colorado,  Arkansas,  and  New  Mexico. 
Ill  the  New  England  basin  tlie  original  coal  beds  have  been  metamor- 
pliosed  into  graphite  and  graphitic  coal,  which  have  special  uses,  al- 
though not  classified  by  the  coal  trade  as  anthracite. 

Tlie  Bituminous  division  includes  the  following  coal  fields:  (1)  The 
Triassic  field,  embracing  the  coal  beds  of  the  Triassic  or  New  Bed  sand- 
stone formation  in  the  Eichmond  basin  in  Virginia,  and  in  the  coal 
basins  along  the  Deep  and  Dan  rivers  in  North  Carolina;  (2)  the  Ap- 
I)alachian  field,  which  extends  from  the  State  of  New  York  on  the  north 
to  the  State  of  Alabama  on  the  south,  having  a  length  northeast  and 
southwest  of  over  900  miles  and  a  width  ranging  from  30  to  180  miles; 
(3)  the  Northern  field,  which  is  confined  exclusively  to  the  central  part 
of  Michigan ;  (4)  the  Central  field,  embracing  the  coal  areas  in  Indiana, 
Illinois,  and  western  Kentucky;  (5)  the  Western  field,  including  the  coal 
areas  west  of  the  Mississippi  river,  south  of  the  forty-third  parallel  of 
north  latitude  and  east  of  the  Rocky  mountains;  (6)  the  Rocky  moun- 
tain field,  containing  the  coal  areas  in  the  States  and  Territories  lying 
along  the  Rocky  mountains;  (7)  the  Pacific  coast  field,  embracing  the 
coal  districts  of  Washington,  Oregon,  and  California.  (See  Mineral 
Resources  of  the  Unit.ed  States,  1886,  for  detailed  descriptions.) 

The  following  table  contains  the  approximate  areas  of  these  coal 
fields,  with  the  total  product  of  each  during  1887, 1888,1889,  and  1890: 

Classification  of  the  coal  fields  of  the  Unit^  States, 


Area. 

Product 
in  1887. 

Product 
in  1888. 

Prodnot 
in  1889. 

Prodnot 
in  1690. 

AnthraciU. 

New  England  (Rhode  Island 

and  M'assaohusetts) 

Peiinsvlvania 

Sq.  mxUs. 

500 

470 

15 

Short  tons. 

6,000 

39,506,255 

36.000 

Short  tons. 

4,000 

43.922,897 

44. 791 

Short  tong, 

2,000 

45, 544, 970 

53.517 

Short  tons. 

46,468,641 

Colorado  and  New  Mexico  . 

Bituminous  (a). 

Triassic: 

Virginia 

085 

89,548,255 

43, 971, 688 

45,600,487 

46,468,641 

180 
2,700 

30,000 

83,000 

49,411 
222 

19,346 
10, 262 

North  Carolina 

Appalachian : 

Fcnnsvlvania  .......... 

9,000 

10,  000 

550 

2,000 

16,000 

10,  000 

5,100 

200 

8,600 

30, 866, 602 

10,  301, 708 

3, 278,  023 

795,  263 

4, 836, 820 

950, 903 

1,900,000 

313, 715 

1. 950. 000 

30. 796, 727 
10, 910, 946 
3, 479, 470 
1, 040,  000 
6,498.800 
1, 193, 000 
1, 967,  297 
180,000 
2  ann  noA 

86, 174, 089 
9, 976, 787 
2, 939, 715 

816, 375 
6,231.880 
1, 108, 770 
1,925,680 

225,934 
8,572,063 

42. 302, 173 

11,494,506 

3,357,813 

764,665 

7,394.494 

1, 206. 120 

2, 160, 585 

228,337 

4,090,409 

Ohio 

Maryland 

Viriiiiila 

West  y  irfiinia 

K<in  tuck  V 

T<*nncs8e*e 

Goorcia  ............ . 

Alabama 

Nortliem: 

Michisran 

.&,  arvv,  vw                      _,  ■"-  —  1  ■«  —  ■.• 

64,395 

55,193,034 

60,966,240 

62,972,222 

73,008,102 

6,700 

71, 461 

81, 407 

67,431 

74,977 

Central : 

Indiana 

6, 450 

4,000 

36,800 

3,  217, 711 

982, 282 

10,278.890 

3, 140, 979 

1, 377, 000 

14, 655, 188 

2,845,057 

1,290,086 

12,104,272 

8.805,737 

1,405.376 

15,202,420 

Kentucky 

Illinois 

47,  250 

14, 478, 883 

19.173,167 

16,240,814 

20,003,533 

a  Including  liirnito,  brown  coal,  and  scattering  lots  of  anthraoito. 
b  Included  in  bituiuiuous  i)roduct. 
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Cla$8ificaiion  of  the  ooal  fields  of  the  United  States — Contiiii.ed. 


Bituminous — Contixiued. 


Wo>*tern : 

I(i>^a 

Missouri 

Xeliriwka 

Rjiiitia8 

Arknimas 

ludiau  Territory 
Texas  


Rocky  Mountains,  etc. : 

I>;ikota 

Montana 

Idaho  

AV  voniing 

Itah 

Colunido    

New  Mexico 


Pacific  coast : 
W«i8hington 

Orcpou 

Calit'umia . . . 


Area. 


Sq, 


Total  product  sold  . . . 
Collier}'  consumption 

Total  product,  includ- 
ing colliery  con- 
sumption   


mile: 
18,000 
26.700 

3,200 
17, 000 

9,100 
20,000 

4,500 


98,700 


Product 
1111887. 


Short  tons. 

4,473,828 

3.200,916 

1,500 

1,696,879 

150,000 

685, 911 

75.000 


10, 193, 034 


21.470 

10,202 

500 

1, 170, 318 

180, 021 

1, 755, 735 

508,034 


9,640,280 


772, 612 
81,606 
50.000 


854.308 


124, 015, 255 
5, 960, 302 


129,975,567 


Product 
in  1888. 


Short  tons. 

4,952,440 

3,909,967 

1,500 

1,850,000 

276, 871 

761,986 

90,000 


11,842,764 


34,000 

41,467 

400 

1,481,540 

258,961 

2, 140, 686 

626, 665 


4,583,719 


1,215,750 
75, 000 
95,000 


1,385,750 


142, 037, 735 
6,621,667 


148.659,402 


Product 
in  1889. 


Short  tons. 
4,045,358 
2,557,823 

1 2, 222, 443 

279,584 
752, 832 
128, 216 


10,036,250 


28,907 
863,801 


1,388,947 
236,651 

2, 544, 144 
486,463 


5,048,413 


1,030,578 

64,359 

119,820 


1,214,757 


141,229,513 


Product 
in  1890. 


Short  tons. 
4,021,739 
2, 735, 221 

2,259,922 

399,888 
869,229 
184,440 


10,470,439 


30,000 
517,477 


1, 870, 366 
318, 159 

8,094,0a3 
375, 777 


6, 205, 782 


1,263,689 

61,  514 

110,711 


1,435,014 


157,788,656 


PBODUCT. 

Tbe  total  product  of  all  kinds  of  coal  in  1889,  including  colliery  con- 
sumption, was,  according  to  the  census  report,  141,229,513  short  tons, 
(decrease  from  1888  of  7,429,889  short  tons),  valued  at  $160,226,323  (de- 
crease $51,292,404).  In  1890  the  product  increased  to  167,788,650  short 
tons,  valued  at  $176,804,573.  The  increase  in  tonnage  in  1890  over  that 
of  1889  was  16,559,143  short  tons,  and  in  value  of  $16,578,250.  T]ie  pro- 
duct  of  Pennsylvania  anthracite  in  1889  was  40,665,152  long  tons,  or 
45,544,970  short  tons,  valued  at .  $65,721,578  (a  decrease  from  1888  of 
959,459  long  tons,  or  1,074,594  short  tons).  In  1890  the  product  was 
41,489,858  long  tons,  or  46,468,641  short  tons  (increase  over  1889,  824,- 
700  long  tons,  or  923,671  short  tons),  valued  at  $66,383,772  (increase, 
$662,184).  The  product  of  all  other  coals,  inchiding  bituminous,  semi- 
bituminous,  brown,  and  lignite,  and  Arkansas  and  Colorado  anthracite, 
in  1889,  was  95,684,543  short  tons,  valued  at  $94,504,745,  and  in  1890, 
111,320,015  short  tons,  valued  at  $110,420,801. 

The  colliery  consumption  varies  considerably,  according  to  the  nature 
of  the  mines.  The  total  amount  so  used  in  1889  was  reported  to  be 
5,382,265  short  tons,  and  in  1890,  4,457,456  short  tons.  The  largest 
average  consumption  is  rei>orted  from  the  anthracite  mines  of  Pennsyl- 


148 


MINERAL   RESOURCES. 


vaiiia,  and  the  smallest  average  in  the  bitnminons  region  of  the  same 
State. 

The  total  nnmber  of  persons  employed  in  and  abont  the  coal  mines  in 
1889  was  299,559,  and  in  1890,  318,204.  These  figures  include  superin- 
tendents, mechanics,  and  clerical  force  at  the  mines,  as  well  as  miners, 
laborers,  and  others  engaged  in  the  actual  working  of  the  mines. 

The  total  product,  including  colliery  consumption,  of  each  State  and 
Territory  during  1889  and  1890,  with  corresponding  values,  are  shown 
in  the  following  tables: 

Product  of  coal  in  the  United  States  in  1889,  hy  States  and  Territories. 


States  and  Terri- 
tories. 


Bituminous. 

Alabama 

Arkansas 

California  and  Ore- 
gon   

Colorado 

Geor^a  and  North 
Carolina 

Illinois 

Indiana 

Indian  Territory  . 

Iowa 

Kansas  and  Ne- 
braska   

Kentacky 

Maryland 

Miciiigan 

MiHscMiri 

Montana 

New  JJpxico 

North  Dakota 

Ohio 

Peniisylvaijia 

Tenueasoe 

Toxas 

Utah   

Vir;i:inia 

Wnshinj^on 

AVe.st  Virginia  ... 

Wyoming 

Total 

Anthracite. 

Pennsylvania 

Colorado  and  New 

Mtxico 

Kbode  Island 

Total 

Grand  total.. 


Loaded  at 
mines  for 

shipment 
on  railroad 

cars  and 
boats. 


Short  tons. 

2, 327,  209 

268,518 

173, 611 

2,050,848 

46, 321 

0, 884, 883 

2,527,112 

699,122 

3, 530,  373 

1, 891, 090 

2,111,010 

2,  885,  336 

53,104 

2, 246,  845 

314,372 

46fi,  127 

i8.<no 

8,  56r..  223 
24, 059, 013 

1,  :i'M,  424 
120, 002 
216. 960 
732,  8S1 
056,  046 

4,  7('»4,  iX)0 

1,354,443 


73, 609,  883 


40, 114, 901 

49. 917 
2,000 


Sold  to 
local  trade 
at  mines. 


Short  tons. 

38.835 
5,020 

3,854 
70, 595 

31 

1,600,478 

217, 041 

1,173 

420,  596 

267,047 

225,234 

37,  667 

8,289 

259, 587 

10,  755 
5,371 
9,792 

1, 196, 872 

1, 432, 361 

13.  212 

6,348 

15, 050 

7.546 

11,  036 
448, 527 

7,330 


6,418,(547 


1, 163, 539 
350 


40, 166,  818     1, 163, 889 


Used  bv 
employes. 


Short  tons. 
21, 110 
1,800 

608 
18,453 

158 

111,  224 

20,894 

5,922 

44,139 

34,560 

21,072 

6,550 

821 

16, 412 

2,162 

2,582 

505 

50,271 

158,  290 

15,  889 

204 

2. 012 

5,  6:}3 

4. 538 

44, 760 

8. 103 


113,  776,  701 


598, 672 


825, 591 
1,900 


Used 
for  steam 
at  mines. 


Shorttons. 
79,515 
4,246 

6,106 
87,187 

15,001 

395, 787 

67, 210 

33,997 

100,218 

29,246 

23,081 

10,162 

5,217 

34,979 

5.436 

6,883 


93, 052 

332, 937 

23,034 

1,062 

412 

7,516 

19, 958 

37,368 

10, 071 


1,439,976 


3,040,030 
1,350 


327,491  I  3,942,289 


7, 582, 536         926, 163     5, 382, 265 


Mannfao- 

tnred  into 

ooke. 


Shorttons. 
1, 106, 814 


308,061 

164,645 

12,900 

12,800 

12, 618 

37 

500 
18,458 


30,576 
6,000 


69,469 
10, 190,  588 
539,130 


2.217 

112,210 

39,000 

936, 325 


13, 561, 848 


Total  pro- 
duct ofooal 

ofaU 
grades  for 
year  1880. 


Shorttons. 

3,572,083 

270,584 

184, 170 
2,544,144 

226,156 

12,104,272 

2,845.057 

752,832 

4,095,358 

2,222,443 

2.399,756 

2,030,715 

67,431 

2,657,823 

363,  .iOl 

486,463 

28,907 

0, 076, 787 

36, 174,  im 

1, 925, 689 

12^;,  216 

236, 651 

865, 786 

1,030,578 

6, 2;n,  880 

1,388.047 


05,620,026 


45,544.070 

53,517 
2,000 


13, 561,  848 


45, 600, 487 


141, 229, 613 


Total 
amonnt  re- 
ceived for 
coal  sold 
in  1889. 


$3,061,491 
805,836 

434,382 
3,843,002 

330,382 

11,755,203 

2,887,852 

1,323,807 

5,426,500 


3,801, 

2,874, 

2,617, 

115, 

3,479, 

880, 

870, 

41, 

0,355, 

27,053, 

2,'338, 

340, 

377, 

804, 

2,393, 

5,086, 

1.748. 


788 
330 
474 
Oil 
057 
773 
468 
4.'U 
400 
315 
.309 
620 
456 
475 
238 
584 
617 


04,346,800 


65,721,578 

151.036 
6,000 


66, 870,  514 


160,226,323 
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Coal  product  of  the  United  States  in  1890,  by  States. 


States. 


Loaded  at 
mines  for 
shipment. 


Sold  to 

local 

trade 

and  used 

by  em- 

ploy6s. 


Used  at 
mines  for 

Htcam. 
and  heat. 


Made  into 
coke. 


Total 

araotmt 

produced. 


Total 
value. 


Num- 
ber of 
da^VH 
active. 


Aver;«j;e 
nuDibvr 

em- 
ployc«l. 


"^MmsylraniA. 
thracite 


Itnminoos : 

/MaliAm^ 

Arkansas 

California 

Colorado 

Georgia 

niinois 

Tndlana 

Indian  Territory 

Iowa 

Kansas 

Kentaoky 

Marrlana 

Michig^an 

MiBSouri 

Montana 

Kebraska 

Kew  Mexico 

North  Carolina . . 
North  Dakoto... 

Ohio 

Oregon 

Pennsylyania 

Tennessee 

Texas  

Utah 

Virginia 

Washington 

WestVfiginia... 
Wyoming 


Total 


Short  Um». 


Short 

tOTU. 


41,011,087  2,000,801 


2,487, 
374, 
103, 

2,63«. 

57, 

12,539, 

3,036, 
828. 

3,560, 

2,028. 

2,357. 

3,296, 
57, 

2,449, 
466, 


Short 
lont. 

3,456,663 


Short 
ton*. 


883 

969 

436 

939 

949 

7842. 

737 

102 

738 

lOU 

989 

393 

100 

305 

016 


84,578 
9,240 
2,121 

65,432 


358,332 
9.262 


10, 161, 

58, 

29,288. 

1,482, 

180, 

279, 

608, 

1, 212, 

5, 614. 

1,835, 


887 
821 
i»23 
357 
8(X) 
336 
641 
621 
752 
299 


130.539 

225,167 

6,211 

397.503 

224,839 

291.066 

52.621 

12,885 

aiO,  237 

23,427 

1,500 

U,3(}0 

100 

30.000 

IM,  876 

1,930 

473, 317 

41,932 

1,840 

13, 749 

17,002 

17,249 

438, 527 

28,540 


88,952  1,428,896 
15,679 
5,154 
48,451 


606,497 
34,703 
11,292 
63,498 

6,  98:) 
29.568 

8,799 

4,992 
45. 679 

4,034 


843. 181 
170,388 

15,000 
9,130 

23,624 


22,273 


6, 085 
900 


143, 984 

757 

395.83 

23. 583 

1, 800 

LOl.*) 

4,  tXJS 

17, 010 

30, 594 

6,627 


K:8,383,658|9,009,285 


5, 063, 953 


24,000 


23,759 


11,144,000 
621, 713 


24,059 

153,460 

10,800 

1, 310, 781 


Short  tons. 

46,468,641 

4, 090, 409 

899,888 

110.711 

8. 004, 003 

228, 337 

15,  292, 420 

3, 305, 737 

860.  229 

4,021,739 

2, 259, 922 

2, 701, 496 

3,  357, 813 

74, 977 

2, 735, 221 

517,  477 

1,500 

375. 777 

10,202 

30,000 

11,494,500 

61.5UJ 

42. 302. 173' 

2, 169,  535, 

184, 440 

318, 159' 

784,  Ollj 

1, 263, 689! 

7, 394, 6541 

1, 870, 366' 


$66. 383. 772 

4, 202,  469 

514,505 

283,019 

4, 344, 190 

238, 315 

14,171,230 

3, 259,  233 

1, 579, 188 

4. 995,  739 

2, 947, 517 

2.472,119 

2, 899, 572 

149.195 

3,  382,  858 

1, 252. 492 

4,  SOU 

504,  :J9J 

17, 8(i4 

42.  oao 

10,783,171 

177, 875 

35, 370,  916 

2, 395, 746 

465,  9<M) 

552.  390 

689, 925 

3, 420, 690 

6, 208, 128 

3, 183, 609 


15, 331, 760 


157,788,656,176,804,573 


200 

217 
214 
301 
220 
313 
204 
220 
2:^8 
213 
210 
219 
244 
229 
229 
218 


192 

200 


201 
305 
232 
203 
241 
289 
296 
270; 
227 
246 


126,000 

10,  642 

9;« 

3<)4 

5. 827 

425 

2H,574 

5,4S9 

2.571 

8,130 

4. 523 

5,  25i) 

3.842 

ISO 

5,971 

1,251 


827 
80 


20,  570! 

2iiS 

61, 3:^:; 

5,  082 
074 
429 
21)5 
200 
23(5 


1. 
o 

12. 


3,  272 


216     318,204 


IMPOBTS  AND  EXPOBTS. 

The  following  tables  have  been  compiled  from  official  returns  to  the 
Bureau  of  Statistics  of  the  Treasury  Department  and  show  the  imports 
and  exports  of  coal  from  1867  to  1890  inclusive.  The  values  given  in 
both  cases  are  considerably  higher  than  the  average  "spot"  rati».s  by 
which  the  values  of  the  domestic  production  have  been  computed. 

The  tariff  from  1824  to  1843  was  G  cents  per  bushel,  or  $1.68  per  long 
ton;  from  1843  to  1846,  $1.76  per  ton;  1846,  30  per  cent,  ad  valorem; 
1847  to  1861,  24  per  cent,  ad  valorem;  1862  to  1804,  $1  per  ton;  1805, 
$1.10  per  ton;  1866  to  1872,  $1.25  per  ton;  since  August,  1872,  75  cents 
per  ton.  During  the  period  from  June,  1854,  to  March,  1800,  the  reci- 
procity treaty  was  in  force,  and  coal  from  the  British  i>08ses.sions  in 
North  America  was  admitted  into  the  United  States  duty  free. 

The  exports  consist  both  of  anthracite  and  bituminous  coal,  the 
amount  of  anthracite  being  the  greater.  They  are  made  principally  by 
rail  over  the  international  bridges  and  by  lake  and  sea  to  the  Canadian 
provinces.  Exports  are  also  made  by  sea  to  the  West  Indies,  to  Cen- 
tral and  South  America,  and  elsewhere. 

The  imports  are  principally  from  Australia  and  British  Columbia  to 
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Sau  Francisco,  from  Great  Britain  to  the  Atlantic  and  Pacific  coasts, 
and  from  !N'ova  Scotia  to  Atlantic  coast  points. 

Coal  imported  and  entered  for  oonstimpiion  in  the  United  States,  1867  to  1890. 


Calendar  years  ending  December  81 
from  1880  to  1890 ;  previons  years  end 
June  30. 

Anthracite. 

Bituminous  and  shale. 

Quantity. 

Value. 

Quantity. 

Value. 

1867 

LongUmM. 

Long  tons. 
509.802 
394,021 
437,228 
415, 729 
43U,  508 
485,063 
460,028 
492, 063 
436, 714 
400,632 
495, 816 
572, 846 
486,501 
471. 818 
652.963 
795, 722 
645,924 
748,995 
768,477 
811,657 
819, 242 
1, 085, 647 
1,001,374 
819,971 

$1,412,597 
1,250,513 
1, 222, 119 
l,103,9r,5 
1,121,914 
1, 279,  686 
1, 54«,  208 
1,937.274 
1,791,601 
1, 592, 846 
1, 782, 941 
1.929,660 
1, 716, 209 
1,588,312 
1,988.199 
2,141,373 
2,013.556 
2.494,228 
2, 548, 432 
2, 501, 153 
2,609,311 
8, 728, 060 
3, 425, 347 
2, 822, 216 

1868 

1869 

1870 

1871 

973 

300 

2,221 

471 

138 

1.428 

630 

158 

488 

8 

1,207 

36 

507 

1,448 

4,976 

2,039 

14, 181 

24.093 

20,652 

15,145 

14,177 

1,322 

10,764 

8,224 

963 

8.560 

2,220 

618 

721 

46 

2.628 

148 

1,172 

4,404 

16,848 

4,920 

42,983 

68.710 

117, 434 

46, 695 

1872 ^ 

1873 

1874 

1875 

1876 

1877 

1878 

1S79 

1880 

1881 

1882 

18K} 

1884 

1885 

1886 

1887 

1888 /. 

1889 

1890 

Coal  of  dotnesiic  production  exported  from  the  United  States,  1867  to  1890. 


Calendar  years  ending  December  31 
1  rom  1886  to  1890 ;  previous  years  end 
June  80. 


1867 
1808 
1809 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
188:J 
18'«4 
1885 
1880 
1887 
1888 
1889 
181)0, 


Anthracite. 


Quantity. 


Long  tons. 
192, 912 
192,291 
283, 783 
121,098 
134, 571 
259, 567 
342. 180 
401, 912 
316, 157 
337, 934 
418.791 
319, 477 
380. 916 
302.  tJ'JO 
462.1'U8 
55 :,  7J2 
557.813 
049, 040 

607,  070 
825,  AW 
mi  .542 
857,  033 
794.;i35 


Value. 


$1,333,457 
1, 082, 745 

1,  553, 115 
803, 135 
805,169 

1, 375, 342 
1, 827, 822 
2, 236, 084 
1, 791.  626 
1, 8G9, 434 
1,801.351 
1.006,843 
1,427,886 
1,302,901 
2,091,928 

2,  r,89, 887 
2, 648.  0:{3 

3,  OfiiJ,  550 
2,  fiHfi,  421 
2, 718, 143 
3, 469. 106 
4, 325. 120 
3, 636, 347 
3, 272, 697 


Bituminous  and  shale. 


Quantity. 


Long  tons. 
92,189 
86,367 


106,820 
133,380 
141. 311 
242,453 
361,490 
203, 189 
230,144 
321,665 
840,661 
276, 000 
222,634 
191. 038 
314, 320 
463. 051 
646.265 
683. 481 
544,768 
700, 364 
860, 462 
935, 151 
1, 280, 930 


Value. 


$612,742 
433,476 


603,223 

664,067 

586,264 

1,086,253 

1,587.666 

828,943 

850,711 

1.024,711 

1,352,624 

891, 512 

695, 179 

739, 532 

1, 102. 808 

1,593,214 

1. 977,  959 

1, 989,  541 

1.  440, 631 

2,001,966 

2,529,472 

2, 783, 592 

4, 004, 995 


COAL  TRADE  RETIEW. 


Including  the  coal  sold  to  local  trade  {i.  e.,  tlie  portion  of  the  product 
sold  without  shipment  by  rail  or  water),  the  amount  made  into  coke,  and 
that  used  at  the  mines  for  steam  and  heat,  the  total  production  for  1889 
was  7;429y889  short  tons  less  than  that  of  1888.    The  decrease  in  value 
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was  $51,292,404.  The  mild  winter  of  1889-'90  is  a  satiBfactory  reasou  for 
this  decided  decrease,  though  it  is  quite  evident  that  the  product  for  1888 
was  over-estimated.  The  slackened  demand  during  the  season  caused  a 
drop  in  prices  still  more  pronounced  than  the  decrease  in  tonnage.  Heavy 
stocks,  accumulated  during  the  impetus  given  to  trade  by  the  activity 
in  1888,  had  to  be  moved,  and  prices  fell  accordingly.  The  depression 
of  1889  was  followed  by  a  heavier  production  in  1890.  The  product  in- 
creased 16,559,143  short  tons,  and  the  value,  $16,578,250. 

The  spot  value  of  anthracite  coal,  inclusive  of  colliery  consumption, 
in  1888  was  estimated  at  $1.95  per  ton,  which  was  6  cents  lower  than 
the  average  price  during  1887.  The  average  price  in  1889  was  $1.77, 
or  18  cents  less  than  that  of  1888.  The  average  price  in  1890  was 
$1.78  per  ton. 

The  condition  of  the  market  during  1890  may  be  seen  from  the  fol- 
lowing review,  made  up  partly  from  market  reports  to  the  various  trade 
journals,  but  more  particidarly  from  Mr.  Frederic  E.  Saward's  annual 
report,  "  The  Coal  Trade." 

New  YarJc. — ^The  mild  winter  of  1889-^90  had  a  particularly  depress- 
ing effect  upon  the  anthracite  trade,  and  prices  were  very  much  at  the 
option  of  buyers,  with  the  exception  of  manufacturing  sizes,  which 
were  in  demand.  The  prices  quoted  in  the  early  part  of  1890  for  coal, 
free  on  board  at  Few  York,  were  as  follows:  Stove,  $3.90  to  $4;  egg^ 
$3.70  to  $3.80;  chestnut,  $3.65  to  $3.75.  Notwithstanding  a  general 
reduction  in  output  during  February  (some  colUeries  shutting  down 
entirely)  prices  fell  off  early  in  the  month  to  $3.50,  free  on  board,  for 
stove  and  eggy  and  $3.35  for  chestnut.  Pea  and  buckwheat  were  scarce, 
however,  and  commanded  anywhere  from  $2.85  to  $3.10  and  $2.25  to 
$2.40.  A  better  tone  was  given  to  the  market  in  April  and  May.  The 
prices  on  Beading  white  ash  were  as  follows :  Broken  egg  and  stove 
advancing  to  $3.75  and  chestnut  to  $3.50,  free  on  board,  at  'New  York, 
with  pea  at  $2.65  and  buckwheat  at  $1.80  to  $2,  though  other  coals 
were  quoted  at  $3.50  for  broken  stove  and  egg  and  $3.25  for  chestnut. 
The  market  continued  to  advance  during  the  summer,  operators  having 
materially  reduced  stocks  at  the  shipping  points  by  reducing  produc- 
tion. In  September  the  prices  at  New  York  were  quoted  as  follows: 
Stove,  $4.16;  egg,  $3.90;  chestnut,  $3.75,  and  broken,  $3.75.  In  Oc- 
tober the  prices  advanced  still  farther,  being  for  stove,  $4.30;  egg, 
$4.05;  chestnut,  $3.95;  broken,  $3.74,  pea;  $2.60  to  $2.75.  In  Novem- 
ber an  attempt  was  made  to  get  another  advance  of  15  cents  per  ton  on 
all  sizes  in  anticipation  of  colder  weather  and  an  increasing  demand, 
but  the  element  of  competition  made  itself  felt,  and  this,  in  connection 
with  the  recurrence  of  mild  winter  weather,  caused  another  decline  in 
prices,  and  the  year  closed  with  schedules  demoralized  and  actual  sell- 
ing prices  ranging  about  the  same  as  September. 

Owing  to  the  large  consumption  of  bituminous  coal  for  manufacturing 
purposes  the  industry  is  not  so  liable  to  be  aflected  by  the  fluctuptiona 
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of  the  thermometer  as  is  the  anthracite  trade.  The  year  opened  with  a 
good  demand  and  operators  mining  freely,  but  with  trade  somewhat 
hampered  by  inadequate  transportation  facilities.  A  plan  for  combina- 
tion of  the  bituminous  coal  producers  was  formulated  in  1889,  and  strenu- 
ous efforts  were  made  during  the  early  months  of  1890  to  perfect  a 
scheme  for  controlling  the  market,  but  the  matter  fell  through,  the  fail- 
ure being  due  in  some  degree,  probably,  to  the  refusal  of  Norfolk, 
and  Western,  and  Chesapeake  and  Ohio  operators  to  enter  the  combina- 
tion. The  Pocohontas  and  Hawk's  Kest  districts  were  anxious  to  in- 
crease their  output  and  were  doubtless  afraid  that  combination  would 
mean  restriction. 

On  March  1  quotations  were  made  as  follows:  $2.60,  free  on  board,  at 
Baltimore,  Newport  News,  and  Philadelphia,  and  $3.25  in  New  York 
harbor.  During  the  late  spring  and  early  summer  the  market  was  un- 
stable, showing  a  sympathy  with  the  anthracite  trade.  Prices  were 
variable  without  much  attention  paid  to  schedules  and  quotations.  A 
strike  was  threatened  among  the  miners  in  the  Hocking  Valley  and 
Pittsburg  districts,  but  was  averted  by  an  agreement  to  pay  an  advance 
of  5  cents  in  the  Hocking  Valley  district  and  of  6  cents  in  the  Pitts- 
burg district,  the  new  scale  being  70  cents  and  79  cents,  respectively. 
This  was  followed  by  threat^ened  strikes  in  Indiana,  Illinois,  and  West 
Virginia,  but  the  companies  succeeded  in  compromising  with  the  men 
and  averted  the  strike.  Prices  became  firmer  toward  the  first  of  June? 
and  these  schedule  quotations  were  abided  by:  $2.40  to  $2.50  at  Balti- 
more and  Newport  News,  $2.50  to  $2.60  at  Philadelphia,  and  $3.25  at  New 
York.  A  demand  made  by  the  Pennsylvania  Eailroad  Company,  in  June, 
of  $1  demurrage  on  each  car  per  day  for  cars  not  unloaded  at  delivery 
points  caused  a  rapid  increase  of  stocks,  but  prices  remained  without 
material  change  until  about  the  last  of  August,  when  they  were  quoted 
as  "nominal,''  and  cutting  from  schedule  figures  became  general.  This 
state  of  affairs  continued  until  October,  when  a  scarcity  of  cars  caused 
a  diminution  of  stocks  and  a  stiffening  of  prices  to  the  schedule  rates, 
which  were  $2.40,  free  on  board,  at  Baltimore,  $2.50  at  Philadelphia,  and 
$3.15  at  New  York.  During  November  the  mai'ket  improved  and  an 
advance  of  10  cents  was  noted  at  Baltimore  and  Philadelphia,  New 
York  remaining  at  $3.15.  In  December  snow  blockades  and  increased 
demands  caused  a  scarcity  at  the  distributing  points,  and  it  was  with 
difficulty  that  the  demand  was  met.  Dealers  were  obliged  to  buy  from 
other  dealers  in  order  to  supply  their  customers,  and  prices  were  high, 
the  closing  quotations  for  the  year  being  $2.70  at  Baltimore,  $2.80  at 
Philadelphia,  and  $3.35  at  New  York, 


COAL. 


153 


Boston^  Masscuihusetts. — ^The  receipts  of  coal  at  the  port  of  Boston  for 
a  series  of  years  lias  been  as  follows: 

BeeeipU  of  coal  at  Boston  for  eight  yearn. 


Yean. 

Anthracite. 

Bitmninoiis. 

From  Cape 
Brelou. 

Total. 

1883 

LongUmi. 

LcngUmt, 

Long  Urn*. 

Long  tons. 
2, 273, 068 
2, 225, 740 
2,  221, 220 
2, 500, 000 
2, 400,  OUO 
3, 061. 474 
2,667,852 
2,719,493 

1884 

1885 

1886 

1887 

1888 

2,057,279 
1, 647, 348 
1.740,564 

1, 004, 195 
914,966 
964,857 

1880 

5,538 
14,072 

1800 

The  amounts  here  given  do  not  represent  the  consumption  of  coal  in 
the  dty  of  Boston,  as  aboat  three-fifths  of  the  coal  received  at  the  port 
is  shipped  to  interior  points,  but  it  is  not  possible  to  determine  the 
exact  quantity. 

The  hard  coal  business  of  Boston  and  vicinity  in  1889  was  an  un- 
satisfiEMitory  one.  The  commencement  of  the  year  found  both  wholesale 
and  retail  dealers  well  supplied  with  coal.  The  previous  year  was  a 
very  quiet  one  on  account  of  the  warm  weather,  and  as  retail  dealers 
bad  laid  in  a  good  supply  of  coal  in  anticipation  of  an  average  demand, 
which  did  not  materialize,  large  stocks  were  carried  over.  Notwith- 
standing the  slack  demand,  however,  prices  were  held  up  by  the  pro- 
ducing companies  until  the  summer  months,  when  considerable  cutting 
was  done.  Trade  in  bituminous  coal,  on  the  other  hand,  was  quite  the 
reverse  of  the  anthracite.  Business  was  brisk,  and  owing  to  delays  at 
shipping  points  and  lack  of  transportation  facilities  some  dif&culty  was 
experienced  at  times  in  supplying  the  local  demand.  The  circular  price 
for  the  year  was  $2.60,  free  on  board,  and  as  at  times  there  were  threat- 
enings  of  a  famine  in  bituminous  circles  the  rate  was  pretty  generally 
maintained. 

The  beginning  of  1890  found  the  anthracite  market  well  stocked  and 
the  first  months  of  the  year  were  about  as  unsatisfactory  as  the  pre- 
vious year.  In  fact,  the  only  really  satisfactory  trading  that  was  done 
during  the  year  was  in  the  few  weeks  of  cold  weather  which  prevailed 
in  November  and  December.  Freights  during  the  year  were  very  low, 
and  vessels  for  transportation  rather  a  drug.  This  condition  of  affairs 
drove  many  vessels  out  of  the  traf&c,  and  naturally  a  rise  in  freights 
resulted  toward  the  close  of  the  year.  Freight  tariffs  in  the  earlier 
months  of  the  year  had  been  firom  New  York  50  cents,  and  from  Phila- 
delphia 76  cents.  Following  the  withdrawal  of  vessels  from  the  trade 
the  rates  rose  to  75  and  85  cents  from  New  York  and  to  $1  and  over 
from  Philadelphia  and  Baltimore. 

Philadelphia^  Pennsylvania. — Lack  of  competition  among  the  coal 
transportation  companies  has  made  Philadelphia  a  sufferer.    Freights 
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from  the  Schuylkill  region  are  but  6  cents  per  ton  less  than  to  New 
York.  From  the  Lehigh  they  are  the  same,  and  from  the  Wyoming 
they  are  10  cents  higher.  The  following  rates  ruled  during  1889  and 
1890  for  coal  from  the  mines  to  Philadelphia: 

Freight  rates  from  coal  mines  to  Philiidelphia, 


Antbracite. 

Bitrnninons. 

For  local  use 

Per  ton. 
1.70 
1.40 

Per  ton. 
2.00 
1.60 

For  shipment  out  of  Delaware  bay. 

The  wholesale  prices  for  anthracite  coal,  free  on  board,  at  Port  Eich- 
mond,  averaged  as  follows  during  the  past  two  years: 

Average  pHces  of  anthracite  coal  at  Port  JRichmond  in  1889  and  1890, 


Kind  of  coal. 

Broken. 

Egg. 

stove. 

Chestnut. 

Pea. 

1889. 
Hard  white  aah - 

Per  ton. 

3.70 
3.50 

3.65 
3.50 

Per  ton, 

3.85 
■3.75 

3.90 
8.76 

Per  ton. 

4.05 
3.95 

4.05 
4.05 

Perttm. 

8.80 
3.75 

3.70 
3.70 

Per  ton. 

2.10 
2.10 

2.25 
2.25 

Free-burning  white  ash 

1890. 
Hard  white  ash 

Free-bui nine  white  ash  ............ 

Director  Wagner,  on  December  27, 1888,  awarded  contracts  for  supply- 
ing the  city  with  gas  coal  during  the  year  1889.  The  following  were  the 
successful  bidders.    The  prices  paid  for  1888  were  $3.79,  $3.83  and  $3.84. 

Contracts  for  supplying  gas  coal  to  Philadelphia  in  1889. 


Companlea. 


Kanor  Gas  Coal  Co 

Fenn  Gas  Coal  Co 

Westmoreland  Coal  Co 

Newburg  Orrel  Coal  and  Coke  Co. 

James  Boyce 

Deapard  Coal  Co 

J.&W.Wood 

Chesapeake  and  Ohio 


Tons. 

Price 
per  ton. 

5,000 

$3.81 

57, 720 

3.82 

57,720 

3.82 

15,000 

3.76 

15,000 

8.76 

10,000 

3.76 

10,000 

3.76 

25,000 

8.80 

For  1890  the  coal  supplied  to  the  gas  works  was  at  $3.80  per  ton,  and 
the  bids  for  the  1891  supply  were  as  follows : 

Bids  for  supplying  gas  coal  to  Philadelphia  for  1890» 


Companiea. 


Montana  Coal  and  Coko  Co. 

Gaston  Coal  Co 

Despard  Coal  Co 

Chesapeake  and  Ohio 

Manor  Gas  Coal  Co 

Westmoreland  Coal  Co 


Price 
per  ton. 


$3.01 
8.91 
3.91 
3.94 
3.93 
3.09 
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Freight  rates  from  Philadelphia  at  the  close  of  1890, 


To- 

Bate 
per  ton. 

To- 

Bate 
per  ton. 

Boston  an<l  discharire 

$1.15 
1.00 
1.00 

.75 
1.00 

.00 

Providence  and  discharire 

$0.85 
.75 
1.00 
.90 
.85 
.70 

Portrsmonth  and  discharge 

Kewbaryport  and  discharge 

New  Bedford  and  discharge 

Lynn  and  discharse 

Portland  and  discharge ........ 

KnvAnniLh  and  discharge. .  r  - . . .  r 

New  York,  alonmide 

Washinslon.  alonirside 

Fall  Kivar  and  discharge 

Norfolk  ....'...........il.'I.*!. .!.".. 

Baltimore^  Maryland. — The  coal  received  at  Locust  Point  for  the  Bal- 
timore market  includes  Cumberland,  Georges  Creek,  Myersdale,  and 
the  gas  coal  from  the  West  Virginia  mines  on  the  line  of  the  Baltimore 
and  Ohio  railroad,  and  that  from  the  Youghiogheny  mines  in  Pennsyl- 
vania on  the  line  of  the  same  road,  for  local  use  and  for  northern  ship- 
ment, and  it  is  estimated  that  200,000  tons  were  received  during  1890. 
Of  anthracite  coal  received  there  were  something  like  250,000  tons  by 
the  Susquehanna  canal,  and  other  water  routes,  besides  300,000  tons  by 
the  Northern  Central  railroad. 

Bates  for  anthroioite  coal  in  cars,  at  Baltimore,  or  via  Canton  pier  at  the  close  of  1890, 


Broken 

Effg 

Stove 

Chestnnt... 

Pea 

Backwheat. 


Hard 
white  ash. 


$4.20 
4.30 
4.45 
4.30 
3.00 


Shamokin. 


$4.30 
4.45 
4.80 
S.00 


Lykens 
valley 


$4.45 
4.70 
4.35 
3.25 


Bemice. 


$4.30 
4.30 
4.45 
4.30 


Bituminous  coal  was  quoted  at  $2.60  per  long  ton  free  on  board  at  Lo- 
cust Point  or  Canton  piers.    Hampton  Eoads  quotations  were  the  same. 

The  Baltimore  and  Ohio,  Northern  Central,  and  Baltimore  and  Poto- 
mac railroads  carried  the  following  to  Baltimore: 

Coal  receipts  at  Baltimore, 


Years. 


1883 
1884 
1885 
1886 
1887 
1888 
1889 
1880 


Via  Baltimore 
and  Ohio 
Bailroad. 


Via  Northern 

Central  Uail- 

road. 


TvM. 
1, 618, 416 
2, 510,  :i89 
2, 238,  097 
2. 313, 783 
2,167,007 
2,  300, 000 
2, 000, 000 
2,200,000 


693, 494 

767,  381 
850,303 
818,  8G3 
765, 082 
680,902 
866,972 
700,000 


Via  Baltimore 

and  Potomac 

Bailroad. 


Foreign  shipments  of  coal  from  Baltimore, 


Years. 


1881 
1885 
1886 


Tuns. 


63.  526 
50, 2rt9 
71,527 
64,477 


Years. 


1887 

lH8t< 
1889 
18i)0 


Tons, 


15,338 

10,500 

7, 139 

10,000 


Tons. 


54, 455 
3:{.  386 
27, 5  :0 
30.000 


li 
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Freight  rates  for  coal  from  Baltimore  at  the  close  of  1890, 


To— 

Bate  per 
ton. 

To- 

Ratei>er 
ton. 

i'ortlaiid - 

fLOO 
L15 
L25 
LOO 
LOO 

BridfroDort ... 

$L0O 

LOO 

.95 

.85 

LOO 

Boston 

Prov<dence 

Portanionth 

Hoboken 

Kow  Hiiven 

Jersey  Cit7 

KewYork 

Kew  Bedford 

Pittshurgj  Pennsylvania, — ^The  following  prices  were  quoted  at  the 
close  of  1890 : 

PiiUlmrg  coal  prices  at  the  close  of  1890, 


Biver,  on  board 
Bailroad 


Per  bnsbel. 


CerUt. 
44to5 
5      51 


The  fluctuations  in  the  price  of  Pittsburg  coal  at  Cincinnati,  Louis- 
ville, and  Kew  Orleans  during  1889  and  1890  are  indicated  below: 

Prices  of  Pittsburg  coal  at  Cinoinnatif  Z^uisville,  and  New  Orleans,  (a) 


Montbs. 


1889. 

January 

Harcb 

April 

September 

October 

November 

December 

1890. 

January 

April 

July 

October 

December 


Cincinnati. 


Ctt.perbiuhel. 
5  to  6^ 

5  6 

6  6 

? 

8 
6* 


6 
k 


Louisville. 


Ott,perbtuhel. 
6ito7 


6 


7 
7 

71 


6|  8 
5i  8 
H      7 


0 
5 


7 
6 


5t   ^ 

6      '6^ 
6|      7 


New  Orleans. 


Ott.perbarrd, 
27  to  29 
27      29    , 
25      27 

25  27 

26  27 

21  27 

22  24 


23 
22 
22 
24 
26 


25 

21 
24 

2a 

28 


•Batee  at  Cincinnati  and  Louisville  are  for  bushels  of  76  pounds ;  at  New  Orleans  for  barrels  of  208 
pounds. 

Coal  shipments  by  Ohio  river  for  eight  years. 


Years. 


1883 
1884 
1885 
1886 


Busbels. 


87,995,000 
55,432,000 
74, 964, 000 
01,664,000 


Years. 


1887 
1888 
IJ'SO 
1800 


Bushels. 


56,743.000 
11)9, 572,  COO 

7».  ri78, 100 
116,302,600 


The  railroad  coal  operators  report  unsatisfactory  and  unprofitable 
business  for  both  1889  and  1890.  The  product  of  Allegheny  county 
in  1889  was  868,074  short  tons  less  than  in  1888.  The  value  of  the 
product  in  1889,  according  to  the  Census  Office,  was  $4,000,104,  against 
which  the  total  expenditures  are  given  at  $3,739,439,  leaving  a  profit  of 
$261,665.    The  annual  report  of  the  Monongahela  Navigation  Company 
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for  1890  shows  the  total  receipts  from  coal  tonnage  to  be  $204,000. 
An  expense  approximately  the  same  for  1889,  deducted  from  the  fjross 
profits  above  quoted,  wiD  enable  one  to  judge  how  much  there  was  in 
the  business  for  operators. 

Buffalo^  New  York, — ^The  prices  for  anthracite  coal,  free  on  board,  at 
the  close  of  1890,  were  as  follows : 

Prices  for  anthracite  coal  at  Buffalo^  New  York. 


Sizes. 

Per  long 
ton. 

Sizes. 

Per  long 
ton. 

stove - 

4.24 
4.24 

Gmte 

4.01 
4.01 

Chejstnnt  . 

i  ElTff 

•"oo    ............................ 

The  Buffalo  Coal  Exchange  rules  say  that  when  coal  is  sold  in  the 
yard  the  price  shall  be  40  cents  per  t-on  less  tlian  delivered  figures. 
Rates  to  steam  yachts  and  canal  boats  shall  be  the  same  on  deck  i>er  ton 
as  the  regularly  established  retail  quotations.  Further,  all  coal  shall  be 
sold  at  regularly  established  retail  prices,  and  these  prices  are  for  coal 
delivered  only  during  the  month  in  which  the  order  is  taken. 

Prices  for  bituminous  coal  at  Buffalo,  New  York,  on  track  (nominal). 


Scrw^ncil  Inmp 

Lump  and  nnt  mixed 

Ran  of  niincsi 

Scivi'ned  nnt 

Nut  and  slack  mixed 

Slack 

Ohio  taniu'l 

Conncll.<«villo  coke  . . . 
Hcvnoldsvillo  coke  . . 


Reynolds- 
yille  region. 


Short  ton. 
$2.45 
2. 3.'» 
2.20 
2.20 
2.00 
1.70 


Allegheny 
Valley  Rail- 
road and 
Mercer 
Connty  re- 
gion. 


Short  ton. 
$2. 25 
2.15 
2.00 
2.00 
1.80 
1.60 


Pittabnrg 
region. 


Short  ton. 

12.60 

2.50 

2.55 


4.30 
3.75 


liOvr  prndo 
diviHion  of 
A 1  log  hen  V 
Valh^y  Rail- 
road. 


Short  ton. 
$2. 25 


2. 
2. 
2. 
1. 


15 
00 
00 


1.50 


The  close  of  1890  found  the  coal  trade  of  Buffalo  in  an  unsettled  and 
unsatisfactory  condition.  A  general  stagnation  existed  in  the  local 
anthracite  trade,  while  bituminous  coal  was  scarce  and  hard  to  get 
from  the  mines,  owing  to  the  operators  inability  to  secure  cars  to  haul 
it,  and  the  fiirther  trouble  of  snow  blockades  on  the  railroads. 

The  following  table  exhibits  the  shipments  of  anthracite  coal  from 
Buffalo  for  the  past  eight  years: 

Lake  shipments  of  anihre^te  coal  from  Buffalo. 


Years. 


1883 
18S4 
1885 
1B86 


Tons. 


1,487,778 
1,431.081 
1, 428. 08(5 
1, 531, 210 


Tears. 


1887 

iR8a 

1889 
1890 


Tons. 


1,  894, 060 
2.514.900 
2. 151.  070 
2, 157,  810 
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The  principal  points  to  which  coal  was  shipped  from  Buffalo  by  lake 
during  the  past  five  years  are  shown  in  the  following  table,  together 
with  the  tonnage  for  each  year ; 

Clearances  of  ooal  at  Buffalo  for  five  years. 


DeBtinAtion. 


Chicago 

Milwaukee.. 

Duliith 

Superior  .... 

Toledo 

GlMlHtone . . . 

Racine 

Detroit 

Green  Bay  - . 
other  places 


Total. 


1886. 


Tona, 

642,135 

376, 615 

157,420 

65,090 

55,290 


25,263 

81,000 

23,870 

150,439 


1,531,212 


1887. 


Tom. 

784,462 

376,876 

165. 798 

96,746 

84,563 


16,565 

40,203 

29,446 

140,020 


1,734,479 


1888. 


Toru. 

1,023,649 

549, 831 

282,106 

120,000 

83,850 

39,575 

29,695 

35,330 

26,345 

179, 525 


2,369.906 


1889. 


Tom. 

988.750 

497,895 

160,430 

112. 450 

52,725 

36,520 

33,410 

31,890 

25,050 

142.216 


2,081,336 


1890. 


Tom. 

952,280 

451,550 

199.230 

127,300 

96,230 

30, 215 

29,130 

40.U65 

22,380 

131,390 


2,079,770 


The  following  statements  regarding  the  local  trade  of  Buffalo  will  be 
found  of  interest  as  showing  the  development  of  the  business  since 
1842.  The  figures  for  years  prior  to  1886  were  compiled  by  Mr.  E.  L. 
Hedstrom,  of  Buffalo ;  those  for  1886,  and  subsequent  years  are  furnished 
by  Mr.  WiUiam  Thurston: 

Coal  receipts  at  Buffalo  for  several  years. 


Years. 


1842 
1852 
1802 
1872 
1882 
1886 
1887 
1888 
1889 
1890 


Anthracite. 


Tom. 


2,  673, 778 
3, 497,  203 
4,  549.  015 
4,  338,  570 
4, 500. 000 


Bituminous. 


Tont. 


1, 420, 956 
1, 778, 217 
1,  892,  823 
2, 108, 327 
2,200,000 


Blossbnrg. 


Tom, 


30,000 
25,000 
22,500 
22, 500 
22,500 


TotaL 


Ton$. 

1,800 

57,560 

239, 873 

700,  876 

3,021,701 

4, 124,  7U4 

5, 298, 420 

6, 4G4, 338 

6, 559, 397 

6, 722, 500 


Erie^  Pennsylvania, — The  shipments  of  coal  from  the  city  of  Erie, 
Pennsylvania,  during  the  past  six  years  are  reported  as  follows : 

Coal  shipments  from  Brief  Pennsylvania. 


Years. 


1883 
1884 
1885 
1886 


Tons. 


204,755 
193, 969 
188,860 
235,255 


Years. 


1887 
1888 
1889 
1890 


Tons. 


230,845 
215, 000 
300,000 
498,958 


J 
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Clevelandj  Ohio. — ^The  prices  of  anthracite  and  bitominous  coals  at 
the  dose  of  1889  and  1890  were  as  follows: 

Price  of  coal  at  Cleveland,  Ohio. 


Kinds  of  ooaL 

1889. 

1890. 

Kinds  of  ooaL 

1880. 

1800. 

Bitominoiw: 

MABsillon 

Per  ton. 
$2.40 
2.75 
2.10 
1.70 
4.90 
1.00 
1.70 
L80 

Per  ton. 
$2.40 
2.76 
2.10 
1.70 
4.50 
L75 
1.76 
1.85 

BitnminonB— oontlnned : 
Coshocton ........... 

Per  ton. 

$2.00 

1.90 

4.63 
4.53 
4.78 
4.78 

Per  ton. 

$2.20 

2.00 

5.00 
5.25 
5.25 
5.25 

PftlfTiYra  -.. T, '-■,- -,.■.-, 

HOCklnff   ......  r,-ir.. 

Pittaburg 

Anthracite: 

Grate 

Salineville 

Kentucky  cannol 

GoAben 

Egg 

Stove  

SherodsTille 

OsDAbiircr 

Chestnut 

Coal  and  coke  receipts  and  shipments  at  Cleveland,  Ohio,  for  the  past  five  years. 


1RR6. 

1887. 

1888. 

1889. 

1800. 

Seoeipts: 

Bit-nminoufl-  -,-T.r--rT-- 

Tone. 
1,412,535 
144,826 
117,872 

Tone. 
1,454,744 
176,769 
114,924 

Tone. 
1,737,781 
,      181, 551 
124,827 

Tone. 
1,600,000 
160,000 
150.000 

Tone. 
1, 560, 208 
205,856 
194,527 

A  nthranitA  .   

Coke 

Total 

1,674,783 

1,746,437 

2,044,150 

1,910,000 

1,960,591 

Shipments: 

Anthracite  hy  rail 

Bitominnas  by  rail 

Bituminous  by  lake 

Total 

1 

20,000 
120,000 
600,000 

20,206 
294,453 
703, 506 

29.735 

677,733 

1,000,000 

25,000 

600,000 

1,100,000 

29,056 

785,526 

1,200,000 

740,000 

1,018,255 

1,707,468 

1,725,000 

1, 814, 582 

From  the  Cuyahoga  customs  district,  which  embraces  Clevelan«l, 
Ashtabula,  Fairport,  and  Lorain,  the  clearances  during  the  past  five 
years  have  been  as  follows : 

Clearances  from  the  Cuyahoga,  Ohio,  district  for  five  years. 


Years. 


1886 
1887 
1888 


Tons. 


1,079,784 
1,433,035 
1, 855, 260 


1889 
1890 


Years. 


Tons. 


2,020.996 
2, 328, 663 


Toledo,  Ohio.— The  receipts  of  coal  of  all  kinds  in  1890  were  3,021,886 
tons  as  against  2,838,314  tons  in  1889,  and  3,423,785  tons  in  1888.  Of 
the  amount  received  in  1890, 133,813  tons,  and  of  the  1889  receii>ts, 
90^82  tons  were  anthracite,  which  came  by  lake. 
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JReceipts  of  coal  at  Toledo,  Ohio,  forjke  years. 


BeoelTedby— 


Wabash  Bailwav 

Lake  Shore  and  Miohigan  Southern  Railroad. 

Cincinnati,  Hamilton  and  Davton  Railroad.. 

Pennsylvania  Company's  railroad , 

Miohigan  Central  Railroad 

ColnniDnB,  Hocking  Yalley  and  Toledo  Rail- 
way  

Toledo,  Ann  Arbor  and  North  Michigan  Rail- 
way  , 

Toledo,  St  Lonis  and  Kimsaa  City  Railroad . . 

Toledo  and  Ohio  Central  Railway 

Lake  boats  (a) 


Wheeling  and  Lake  Erie  Railwav , 

Toledo,  Columbus  and  Southern  Kail  way 

Cincinnati,  •Taokaon  and  Mackinaw  Railroad. 


Total. 


1886. 


Tont, 
12,598 
165,382 

8,198 
201,427 

9,594 

1,039,200 

1,910 

8,828 

404,684 

87,120 

391,086 

15,832 


1887. 


Ton*. 
9,634 
206,099 

11, 741 
830,020 

13,864 

955,620 
552 


590,000 

117,921 

454, 813 

5,446 


2,340,859 


2, 695, 710 


1888. 


Ton». 

10,375 
101,064 

37,831 
339.750 

16,504 

1,368,025 

24,700 

1,359 

637,000 

140,963 

755, 155 

1,014 

45 


3,423,785 


1880. 


7.586 

85,608 

51,746 

234,675 

19,935 

923,745 

96 

3,287 

706,950 

90,282 

763,055 

1,210 

54 


2, 838, 314 


1800. 


2V>rw. 

3,620 

20,592 

25,753 

214, 765 

3,152 

931, 717 


8,420 
826,049 
133, 813 
853,940 


65 


3,020,886 


a  Anthracite. 


Ohico/gOj  Illinois, — ^The  following  statistics  exhibit  the  amount  of  coal 
and  coke  re^^eived  at,  shipped  from,  and  consumed  in,  Chicago,  Illinois, 
during  seven  years  ending  December  31, 1890: 

Yearly  receipts  of  ooal  at  Chicago,  Illinoie. 


Kinds  of  coal. 


Anthracite  by  lake 

Anthracite  by  rail 

Eastern  bituminous 

coal  by  lake 

Eastern  bituminous 

coal  by  rail 

Illinois  coal 

Indiana  coal 

Coke 

Total 


1884. 


T09U. 

820,002 
627,806 

243,188 

612, 462 
1,467,989 
469,079 
553, 860 


1885. 


Tont. 
741, 886 
613,054 

206, 817 

790,169 
1,287,995 
659,634 
558,963 


4,794,386  4,858,518 


1886. 


Toitu, 

768,164 

616,907 

166,762 

888,771 
1,175,001 
732, 191 
540,204 


4,888,090 


1887. 


853,158 
845,386 

123,221 

1, 196, 324 
1,375,759 
1, 154, 681 
592,980 


1888. 


Ton$. 
1,242,044 
702,737 

115,862 

1,049,872 
1,809,210 
1, 160, 231 
643,486 


6,141,509  ,6,731,042 


1880. 


Tona. 
1,283,811 
408,574 

53,684 

803,552 
1,797.096 
062,544 
813,645 


6,122,906 


1800. 


Tong. 
1.228,358 
420,026 

40,766 

780,240 
l,«ni,817 
1,240.085 

065,227 


6, 486, 428 


The  shipments,  as  shown  in  the  following  table,  comprise  coal  and 
coke  rebilled  from  this  market  or  passing  beyond  Chicago  on  through 
billing. 

Shipments  of  coal  from  Chicago,  Illinois,  for  five  years. 


1886. 

1887. 

1888. 

1880. 

1800. 

Anthracite 

Tont. 
451,860 
539, 184 

Tons, 
550,560 
1,001,477 

Tons. 

598,707 

872,631 

Tona. 

602,865 

703,743 

Tons. 

576,665 

051,678 

T^itnmiTioiiR  c^al  and  coke. - 

Total 

001,053 

1,561,037 

1,471,338 

1,206,008 

1,528.348 
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The  following  statement  shows  for  each  year  the  leceipts  and  con- 
somption  of  anthracite  coal  at,  and  shipments  from,  Chicago  since  1884: 

Anthracite  coal  receipts  and  consumption  at  Chicago,  Illinois,  from  1884  to  1800, 


Yean. 

Beoeiptfl. 

Distribution. 

On  hand 

in  docks 

and 

yards 

Jan.  1. 

Jan.  1  to  Dec.  31. 

Total. 

Jan.  1  to  Dec.  31. 

.    Total. 

By  vea- 
ael. 

By  rail. 

Ship- 
ments to 
the  coun- 
try. 

Local 

conRump- 

tion. 

Balance 

of  8t4M;k 

carried 

over. 

1884 

1885 

1888 

1887 

1888 

1889 

1890 

Tons. 
265,645 
324.289 
223,518 
118,059 
177,600 
461, 359 
444,359 

T^ms. 

820,002 

741,866 

768,164 

853,158 

1, 242, 044 

1.283,811 

1,228,358 

Tons. 
627,806 
613, 054 
616,907 
845,386 
702, 737 
408, 574 
429,926 

Tons. 
1, 713, 453 
1,679,209 
1,608,679 
1,816,603 
2, 122, 381 
2, 153, 744 
2,102,643 

Tons. 
585,753 
632,274 
451, 869 
559.560 
698,707 
502,865 
576,665 

Tons. 
803, 411 
823,417 
1, 038,  751 
1,079,443 
1,062,315 
1, 206, 520 
1,025,978 

Tons. 
324,289 
22:1,  518 
118, 059 
177,600 
461, 359 
444.359 
600,000 

Tons. 
1,713,45:) 
1,679,209 
1,^,079 
1,810,603 
2, 122,  :i81 
2,153,744 
2,10^,643 

A  review  of  the  market  conditions  of  1889  shows  that  the  anthracite 
trade  was  handicapped  in  the  beginning  by  the  largest  stocks  on  hand 
ever  known.  In  January  the  trade  was  practically  lifeless,  and,  with 
the  exception  of  a  spurt  or  two  occasioned  by  colder  weather,  this  con- 
dition prevailed  during  the  remainder  of  the  winter  and  early  spring. 
A  more  hopeful  tone  was  apparent  during  April  and  May,  but  httle 
actual  improvement  took  place.  The  only  real  change  for  the  better 
that  occurred  throughout  the  year  was  during  the  months  of  September, 
October,  and  November,  which  was  followed  by  disappointment  in  De- 
cember, the  demand  falling  flat  and  the  year  closing  with  as  unsatisfac- 
tory a  record  as  has  been  known  in  the  history  of  the  trade. 

Notwithstanding  strikes  among  the  miners  in  both  Illinois  and  In- 
diana, prices  of  bituminous  coal  were  reduced  in  January  and  continued 
to  decline  during  the  summer,  but  advanced  again  in  the  fall  with  trade 
active.  During  the  prevalence  of  the  strikes  in  some  of  the  larger  dis- 
tricts of  Illinois  and  Indiana,  which  shut  off  a  large  source  of  Chicago's 
coal  supply,  the  trade  felt  no  particular  inconvenience  for  the  reason 
that  other  districts  in  the  same  States  made  up  the  loss,  and  shipments 
from  other  States,  with  the  exception  of  West  Virginia,  instead  of  in- 
creasing during  the  mine  troubles  showed  a  decrease  from  former  years. 

The  business  of  1890,  in  both  anthracite  and  bituminous  circles,  while 
not  particularly  profitable,  was  much  more  satisfactory  than  that  of 
1889.  A  general  strike  throughout  the  bituminous  regions  from  the 
AUeghenies  to  the  Mississippi  was  threatened  during  the  spring,  but 
after  many  conventions  of  operators  and  operatives  the  troubles  were 
adjusted  and  a  repetition  of  the  disastrous  difficulties  of  1889  was 
averted.  The  districts  of  Indiana  which  suffered  from  the  previous 
strike  recovered  the  ground  lost  and  shipped  large  quantities  of  coal. 

The  following  statement  shows  the  prices  of  different  coals  at  Chicago 
at  the  close  of  1890 : 
778  Miw 11 
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Prices  of  ooal  and  coke  at  Chicago,  niinoia,  at  the  close  of  1890, 


Kinds  of  coal. 


Winifred,  "West  Virginia. 
Raynrand,  AVeat  Virginia. 
Flymoatli,  Woat  Virginia 

Fittaburg 

Youghiogheny 

Hocking  Valley 

Shawnee 

Sunday  Creek 

Little'Mnddj 

Jackson  Hill,  Ohio 

Brazil  block 

Norton  Creek 

New  Pitt«burg 

Clinton 

Erie  and  Brier  Hill 

New  Kentucky  lump 

New  Kentucky  mine  run 
Mount  Olive 


Per  short 

ton. 

$3.75 

3.75 

3.75 

3.30 

3.40 

3.30 

3.30 

3.30 

2.60 

3.45 

2.50 

2.10 

1.00 

1.90 

4.25 

2.80 

2.40 

2.10 

Kinds  of  ooal. 


Fana 

Streator 

Girartl 

Wilmington 

Springfield 

I>ecatur  Erie  big  vein 

Colfax  lump 

Elk  Creek 

Chattaroi  cannel 

Bmnh  Creek  cannel 

Birdseye  cannel 

Sonman  smithinjp; , 

Cumberland  smithing 

Blosaborg 

Connellsville  coke  (foundry) 
Connellsvillo  coke  (crushed) 
Walston  coke , 


Per  short 
ton. 


$2.00 
2.00 
1.90 
2.10 
2.00 
2.15 
1.80 
2.60 
5.00 
4.25 
5.00 
3.66 
3.75 
3.90 
6.20 
5.40 
5.20 


ANTHRACITE  (a). 


Lehigh  lump 

Stove 

Chestnut 


16.47 
6.75 
6.75 


Grate. 
Egg.. 


$5.50 
6.76 


a  Free  on  board  cars  in  Chicago. 

MilwauJceey  Wisconsin. — ^The  following  are  the  total  receipts  of  cos 
at  the  port  of  Milwaukee  for  the  season  of  navigation  during  1890: 

Coal  receipts  at  Milwaukee  in  1890, 


Northwestern  Fuel  Co 

Coze  Brothers  &  Co 

H.  M.  Benjamin 

R.  P.  Elmore  &  Co 

Pennsylvania  Coal  Co 

Corrigan  &.  Co 

Bnell  ic  Pynchon 

F.R.Buell&Co 

ThcHadfieldCo 

L.  Henes,  Jr.  &  Co 

Silver  Creek  Coal  Co 

B.Urigh&Son 

Gross  &  Sons 

N.  A.  Nelson 

Lebigh  and  Franklin  Coal  Co 

J.H.Pauly 

Daniel  Orth  &  Son 

Husse&Raloff 

Callaway  &  Co 

Wbitnoll  &  Rademaker 

Joachim  Christiensen 

John  Hannan .* 

Milwaukee  Gas  Light  Co 

Krause  &  Co.,  Milwaukee 

Milwaukee  Coal  Co 

Illinois  Steel  Co 

Cudahay  Brothers 

JnpiterMills 

Sandersens'  Mill 

Sohlits  Brewing  Co 

Miscellaneous 


Summary: 
Anthracite . 
Bituminoua 

Total 


Anthracite. 


Short  torn. 
120,104 
72,771 
89,519 
42,028 
18.967 
6,802 


34,563 

53,366 

10,968 

19,760 

12. 471 

13,400 

7,545 

24.233 

9,083 

7,519 

4,578 

3,296 

6,334 

4,165 


4,325 


5.905 


573,292 


Biturai> 
nous. 


Short  tons. 

46,757 

28,843 

47, 811 

6,581 

1,036 

3,954 

9,632 

1,168 

1,440 

20,930 

27, 952 

1,801 


49,268 

8,721 

528 


29,171 
8,161 


13,681 

4,319 

604 

1,915 

12,027 
8,884 


331,244 


Totals. 


Short  tont. 

166,961 

101,614 

137,330 

49,509 

26,003 

10,756 

9,632 

35,731 

54,806 

87,898 

47,712 

14,332 

13,400 

7,545 

73,501 

13,404 

8,047 

4,678 

8,296 

6,834 

4,165 


29,171 
8,161 
4,325 

13,681 

4,819 

004 

1,016 

12,027 

14,789 


904,536 


878,299 
381,244 

904.696 


The  foDoving  tables  have  been  compiled  tmd  reported  to  tiie  Survey 
by  Hr,  William  J.  Langsou,  secretary  of  the  chamber  of  commerce: 

BtedpU^eoal  at  MUwatikM/or  tbt  ftart. 


IMS. 

IBM. 

1887. 

1SS8. 

1833. 

18M. 

Bj  lake  rmiD- 

BSZ.OOS 
BO,  BIS 

iie'.iti 
6.na 

as 

i».m 

If,!:! 

wrsM 

a,  106 

Tsiu. 
M2,I»7 

47,333 

Ton.. 
510.103 

.11 

at  071 

as 

83.071 
U.M3 

«t,0T9 

S;7« 

11.757 

a  781 
10.B17 

13,(83 
10.733 
38^453 

80,293 

T.7M 

8.a« 

16.33T 

SI.  813 

G.ss: 

S88 

0,120 

J.e7« 

4.  Ml 

mIoh 

«;i3fl 

us!  385 

?SI:i7'i 

72!  035 

tc!™ 

775,750 

7».SSt 

S4X,ll7(i 

i.r^/;,:.^   '■■^.«" 

DM,M7 

a  IndoiUiig  ncfoo  ftum  all  port*  not  rapoitcd  M  tbs  mutom-lionw. 
SklpmvmU  ofeoalfrom  MUuaukee/or  theptut  eig\ty«ori. 


Sblpprfb,- 

U83. 

i«i 

1S8B, 

1883. 

1887. 

1888. 

1883. 

.«,. 

OilciBn.  UUwBikw  ud  SL 

IVhu. 
14MBfi 

41  7M 

10.076 
355 

Tmu. 
140, «» 

ITS,  883 

12.  8M 
10,872 

1T7°!M 
70,430 

12,011 

zoo 

TmM. 
lM.ia) 

70,258 
13.836 
1:506 

Tmt. 

-■" 

12;«24 
1M48 

258,381 
07,207 

25,413 

IVwj. 
373,003 

103,273 
1G,»2> 

Vlwoufii  Centnd  lUUnad  . 

HIlwukH     ud    VoTthem 

X>5,0«1 

aao,277 

284,803 

ZH,430 

453.837 

113,408 

B2!l,«8 

Y^ 

Tom. 

Y«in. 

t™. 

71.  M8 

SS 

122,365 
175, 5»l 
2lS:i»4 
233,734 

228;  S7( 
188,444 

204, 7M 
233.807 

Si 

si»:843 

is 

7».«gl 
843.370 
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Duluthy  Minnesotay  and  Superior^  Wuc^nrin. — ^A  marked  spirit  of 
rivalry  exists  between  these  cities,  and  it  is  somewhat  difficult  to  get  at 
the  exact  facts  regarding  business  done  at  both  places.  During  1889 
Superior  increased  its  facilities  by  the  addition  of  the  Eastern  Minnesota 
coal  dock;  and  Duluth  by  the  ox>ening  of  the  Wilmar  and  Sioux  Falls 
road;  was  able  to  ship  through  to  Iowa  and  South  Dakota.  In  addition 
to  this  the  railroads  reaching  points  covered  by  Chicago  and  Milwaukee 
dealers  made  rates  from  Duluth  which  enabled  that  city  to  compete 
with  the  others  for  the  lake  coal  trade.  In  spite  of  these  favorable  con- 
ditions, however,  the  aggregate  receipts  of  coal  at  the  two  cities  were 
330,000  tons  less  than  in  1888.  But  in  the  following  year  the  benefits 
became  evident,  for  the  receipts  increased  575,995  tons  over  1889,  and 
245,995  tons  over  the  best  previous  year,  1888. 

It  is  interesting  to  note  the  development  of  the  coal  trade  at  the  head 
of  the  lakes  (1889  being  the  only  exception  to  the  steady  increase  of 
business),  and  the  following  figures  give  total  receipts  in  tons  each 
season  for  the  past  ten  years.  Every  settler  on  the  prairies  of  the 
Northwest  makes  a  new  customer  for  Duluth  coal,  and  the  increased 
traffic  is  evidence  of  the  great  development  going  on. 

Coal  receipts  at  Duluth,  Minne$ota, 


]878 
1881 
1882 
1883 
1885 


Tons. 


31,000 
1(9,000 
200,000 
420.000 
595,000 


1888 
1887 
1888 
1880 
1880 


Tons. 


736,000 

012,000 

1,535,000 

1,205,000 

1,780,905 


St.  Paul  and  Minneapolis^  Minnesota, — ^Wholesale  prices  for  coal  were 
as  follows  in  December,  1890: 

Prices  of  coal  at  St,  Paul  and  Minneapolis,  Minnesota,  in  December,  1890, 


Anthracite: 

Grate 

^ggi  etove,  and  nut 

Poa 

Bitaminous : 

Pittabarg 

Youghiogheny 

Kincaid 

Manafleld 

Hooking 

AVbeeling  Creek... 

Briar  mn 

Smitkine: 

Cunioerland 

Bloeabarg 


Free  on 

board  cars  at 

Dnlath. 


$5. 00  to$5. 60 
5.25to  5.75 
3.75to  4.00 

3.75 
8.75 
8.50 
8.75 
3.50 
8.50 
4.25 

4.25 
4.25 


To  dealers 
at  St.  Paul 
and  Minne- 
apolis. 


$8.75 
7.00 
5.25 

4.75 
4.75 
4.50 
4.75 
4.50 


5.26 

6.25 
6.26 
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Cincinnaiij  Ohio. — Gol.  S.  D.  Maxwell,  superintendent  of  the  Ginoin- 
fiati  Chamber  of  Commerce,  in  his  annual  report  states  that  the  coal 
irade  of  the  city  for  1889  and  1890  was  generally  unfavorable.  The 
-warm  weather  which  prevailed  throughout  the  winter  of  both  years  re- 
duced local  consumption,  and  the  market  was  tormented  during  nearly 
the  whole  of  the  time  by  supplies  in  excess  of  demand.  Gol.  Maxwell 
reports  the  following  receipts  of  coal  at  Cincinnati  for  ten  fiscal  years 
ending  August  31 : 

CotU  reeeipU  ui  CinomnaH,  Ohio. 


1861 
1882 
18BS 
1884 
1885 


TOOB. 


1,408,817 
2,197,407 
2,026,860 
2.092,651 
2,006,850 


1886, 
1887. 
1888. 
1889. 
1890. 


Tona. 


2,130,354 
2,350,026 
2,551,415 
2,348.056 
2.452,253 


iVieef  of  eoal  at  Ci$ieUi,naU,  Ohio,  at  the  dou  of  1890. 


Anthradteeoal. 

Free  on 
board  car. 

Delivered. 

Free  on 
board  car. 

Alloat.,ner 
boabel. 

ChMtnnt 

Short  tom. 

$6.75 

5.75 

5.50 

6.60 

Short  Um», 

$6.50 

6.50 

6.50 

6.50 

Toaghiogbeny  ... 
Kanawha  Rtyer. . . 
Nat  and  alack  — 

Short  tonM. 

$2.25 

2.25 

1.40 

OentM. 
6ito7i 
6   to6i 

StoTe 

Onto 

Xkk 

*"••  -•-••■•■•••••• 

Louisffillej  Kentuchy.-^The  following  table  shows  the  consumption  of 
coal  in  the  vicinily  of  Louisville  during  the  past  six  years.  The  figures 
do  not  include  coal  used  by  railroads.  The  receipts  of  coke  are  partly 
estimated  on  account  of  incomplete  returns. 

Con$umption  of  eoal  in  the  vioUUty  of  Louitville,  Kentucky,  for  nx  year: 


188S. 

1886. 

1887. 

1888. 

1889. 

1890. 

Pittabnrg by  river. ......... 

TonM. 
639,628 
86,348 

TonM, 

575,000 

90,000 

TonM. 
646,000 
72,800 

TonM, 
750.000 
95,000 

TonM. 

800,000 

100,000 

TonM. 
640.000 
120,000 

Total  coal  by  river  .... 
nit^^mli'Fii^iPf  Vt  rail. .......ir 

625.976 

805,960 

9,300 

40,306 

666,000 

200,671 

4,341 

50.000 

718.800 

232,107 

4,241 

49,688 

845,000 

341,427 

13,377 

65,000 

900.000 

298.118 

6,740 

50,000 

760.000 

304,399 

2,846 

50,000 

Anthracite .-.'. 

Coke 

Anrimte.... 

961,548 

920,018 

1,004,836 

1.264,804 

1.254,868 

1,117.246 

^•o'"*^""  •"•■••  ••"••■ 
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Saint  LouiSj  Missouri. — ^The  following  prices  were  quoted  free  on 
board.  East  Saint  Louis,  at  the  close  of  1890 : 

Prices  of  coal  at  Saint  Louis,  Missouri,  at  the  close  of  1890. 


Bituminoafl. 


Bis  Muddy 
oloanand 


Sup6rior. 


Vol 
Trenton.. 

Brookside 

Troy  and  St  Barnard 
Standard, Illinoia  .... 
Piedmont,  smithing.. 
BlOBsborg,  smithing. . 
Connellsyille  coke 


Antbrmoite  (a). 


Large  egg,  for  2|  tons  and  upward 

^Kgi  stove  and  nnt,  fbr  2|  tons  and  upward. 


Per  short 
ton. 


8L87I 
L87l 
1.02( 
1.60 
1.374 
L18| 
4.10 
3.96 
5.56 


Per  long 
ton. 


#7.50 
7.76 


«  Retail,  deliyered  In  St.  Louis. 

The  receipts  of  anthracite  and  bituminous  coal  and  of  coke  for  1889 
and  1890  are  shown  in  the  following  table,  together  with  the  receipts  for 
the  three  previous  years.  They  show  that  the  receipts  of  bituminous 
coal  decreased  448,711  tons,  or  19  per  cent,  in  1889,  and  that  anthracite 
receipts  fell  off  14,760  tons,  or  about  11  per  cent.,  from  either  of  which 
there  was  only  a  slight  recovery  in  1890.  The  receipts  of  coke  increased 
each  year,  but  in  neither  reached  the  same  amount  quoted  for  1887. 

Beceipis  of  coal  at  Saint  Louis,  Missouri,  in  1886, 1887, 1888, 1889,  and  1890. 


Years. 


1886 
1887 
1888 
1880 
1800 


Bituminous 
coal. 


Tons. 
2, 082. 019 
2,321,814 
2,357,938 
1,909,227 
1,915,960 


Anthracite 
coal. 


Tons. 
96,640 
131,600 
136,290 
121,630 
124.336 


Coke. 


Tons, 
104,036 
175.550 
184,660 
147, 760 
162,  MO 


Kansas  Oityy  Missouri. — Quotations  for  short  tons  on  the  cars,  de- 
livered here,  were  as  follows: 

Prices  of  coal  at  Kansas  City,  Missouri,  at  the  close  of  1890. 


Per  ton. 

Per  ton. 

Bituminous: 

Fanners*  lumn  ..••••....>■•■. 

12.60 
2.00 
2.50 
L75 
2.30 
2.26 
2.26 
4.76 
2.60-8.00 
2.37} 
2.60 
2.60 
2.871 
2.40 
2.60 

Bituminous — Continued. 

Foster  lump.... ............. 

12.26 

2.40 
4.60 

8.76 
8.60 
8.76 
8.60 

6.25 
6.26 

.    4.M 
4.00 
7.00 

Weir  City  nut 

W^inirton 

OalcdfUe ntit  ., .r-r.^r.. 

flemi*anthraoite ............. 

Rich  Hill  nut 

Anthracite; 

Nutsise 

Hifffiins'vlUe  InmD. .. ......... 

Clinion  lump ................. 

Bffff  sise  .•.•...•...•••....•. 

Deenwater  lumn 

Stove  sise 

Oannel 

Orate  siae 

niinois 

Smithing  ooal: 

Pieiunont 

Veroon  •■..■....•■«■•■...■■.•. 

W*ir  Oitvlump. .- 

Blossbuiv........ ......■■.-• 

Oakdale  Tump  ............... 

Coke: 

Gas  house........ ........... 

Bioh  Hill  lumn 

Lezinffton  lump. ............. 

KatlTe 

Rzoeltior  lump.  .............. 

ConneUsyille 

COAL. 
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The  receipts  and  shipments  for  the  last  six  years  have  been  as  fol- 
lows: 

Coal  reoeipU  and  $hipmenU  at  Kansas  City  for  six  yean. 


1885 
1880 
1887 


Beoeipts. 

Rhip- 
menw. 

Tons. 
533,282 
662,540 
752.354 

Tons. 
100,476 
160,233 
134,550 

1888 
1880 
UOO 


Beoeipt*. 


TOJIM. 

035,735 
1.260,816 
1,140,253 


Ship, 
ments. 


Tons. 
174, 107 
260,281 
385,000 


MolMe,  Alabama. — ^With  the  exception  of  a  small  amount  of  anthra- 
cite,  all  of  the  coal  received  at  Mobile  comes  from  the  Alabama  mines^ 
but  high  freight  rates  from  the  mines  have  as  yet  prevented  the  x>ort 
becoming  of  much  importance  as  a  shippimg  point.  Government  im- 
provements now  being  made  in  the  Warrior  and  Coosa  rivers  are  ex- 
pected to  make  direct  water  routes  to  the  mines,  and  effect  a  material 
reduction  in  freight  rates.  If  these  hopes  are  realized  coal  will  be  put 
down  in  Mobile  at  $1  per  ton  less  than  at  present;  that  is,  from  $3 
to  $2  per  ton.  Goal  business  is  reported  as  having  been  in  an  unsatis- 
fiMStory  condition  for  three  years.  In  December,  1890,  when  there  was 
a  better  demand  for  coal  than  at  any  time  during  the  period  mentioned, 
the  Alabama  miners  went  out  on  a  strike,  and  coal  became  very  scarce. 

Following  will  be  found  the  amounts  of  coal  received  at  Mobile  for 
the  past  eight  years.  These  figures  do  not  include  the  coal  consumed  by 
the  Louisville  and  Kashville  and  the  Mobile  and  Ohio  railroads,  which 
amounts  to  about  25,000  tons  annually. 

Boceipis  of  coal  at  Mobile,  Alabama,  for  eight  years. 


1883 
1884 
1885 
1886 


AlAbuna 
ooal. 


25,304 

17,808 
40,801 
80,810 


Anthracite 

and 

English. 


1,220 
801 
775 

2,022 


Yean. 


1887 
1888 
1880 
1800 


Alabama 
coal. 


80.232 
38,785 
40,000 
45,000 


Anthracite 

and 
English. 


010 
648 

500 
500 


Kew  OrleanSj  Louisiana. — ^A  comparative  statement  of  consumption 
of  Pittsburg  coal  is  g^ven  below: 

Consumption  of  Pittsburg  coal  at  New  Orleans,  Louisiana,  from  188S  to  1890. 


1888 

1884 
1886 


Barrels. 


8,750,250 
3,864,300 
3,005,650 
4,520.000 


1887 
1888 
1880 
1800 


Barrels. 


5, 100, 000 
4,500,000 
4,840,500 
4,750,000 


^  The  coal  sent  to  planters  below  the  city  is  included  in  the  consump- 
tion. The  retums'for  1886  and  following  are  for  calendar  years;  the 
preceding  years  end  November  30.  The  Pittsburg  and  Southern  Coal 
Company  ceased  to  exist  at  the  close  of  1889,  owing  to  dissensions 
among  the  members.  This  organization  was  mentioned  in  the  report 
for  18SS  M  having  been  effected  by  Pittsburg  coal  &\Appeit^ioT^i^'(iQi&^% 
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their  coal  in  New  Orleans.  The  method  of  measuring  coal  by  the  bar- 
rel at  New  Orleans  still  continues,  the  barrel  weighing  208  pounds  and 
containing  2.6  bushels.  Prices  of  Pittsburg  coal  ranged  about  25  cents 
per  barrel  during  1890,  which  was  less  than  for  some  years  previous. 

California. — ^The  following  table  exhibits  the  various  sources  from 
which  Galifomia  has  received  its  coal  during  1888, 1889,  and  1890,  and 
the  tons  imported  from  each  locality: 

Imports  of  coal  at  San  Francisoo. 


British  Columbia  (WeUington,  Ka&aJmo,  and  Bast 

WeUington) 

Anstraliaii %. 

English  and  Welsh 

Scotch 

Eastern  (Comberland  and  anthracite) 

Franklin,  Green  lUver,  and  Cedar  River 

Carbon  Hill  and  South  Prairie 

Honnt  Diablo  and  Coos  Bay 

Japan 

Bocky  Mountains 

other  sources 


Total. 


1888. 


T(m9. 

304,916 

272,336 

107,387 

10, 510 

30,120 

322, 711 

241,437 

81,194 

15,852 


1889. 


} 


1890. 


Tom. 

381,460 

303,286 

Ton». 
845,252 
155,806 

43,678 

40,829 

21,588 

198,853 

191, 775 

49,770 

4,540 

1,694 

32,684 

195,770 

247,720 

53,991 

13, 170 

850 


1,386,463 


1,196,543 


1,085,572 


The  arrivals  at  San  Pedro  and  San  Diego  are  not  included  in  the 
above  table.  The  following  table  shows  the  receipts  at  San  Diego  from 
1886  and  at  San  Pedro  from  1888: 

BeceiptB  of  coal  at  San  Diego  and  San  Pedro,  California, 


1886. 

1887. 

1888. 

1889. 

1890. 

San  Diego 

20,986 

68,996 

101.368 
166,214 

54,800 
66,740 

52,358 
70,954 

San  Pec&o 

Prices  for  all  coals  during  1889  were  widely  fluctuating,  but  ruled 
generally  low.  In  1890  the  demand  was  generally  greater  than  the 
supply  and  prices  were  high,  the  year  proving  a  profitable  one  to  all 
engaged  in  the  trade  and  especially  to  operators  of  Pacific  coast  mines. 
The  scarcity  of  coal  during  1890  was  due  to  the  great  strike  in  Aus- 
tralia, which  cut  off  an  important  source  of  supply.  The  strike  at  the 
Wellington  mine,  British  Columbia,  also  affected  receipts.  The  coal 
from  this  mine  is  of  the  finest  produced  on  the  coast  and  has  always 
been  in  high  demand.  The  vein  is  from  7  to  8  feet  thick  and  the  mine 
has  a  daily  capacity  of  950  tons,  which  is  being  increased  as  rapidly  as 
possible. 

Total  receipts  of  coal  at  San  Frandsco  during  the  past  eight  years. 


Yeaxa. 


1883 
1884 
1885 
1886 


Tons. 


869,615 

987, 151 

950,246 

1,011,867 


Yean. 


1887 
1888 
1889 
1890 


Tons. 


1,154,993 
1,886,468 
1,196,543 
1,065,572 


GOAL. 
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nhe  average  wholesale  price  of  Wellington  coal  at  San  Francisco  is 


•O 


to 


per  ton,  but  the  scarcity  in  December  put  the  price  up  to .  $12  per 
Australian  coal,  which  sold  at  $6.75  per  ton  in  January,  1890,  rose 
911.50  per  ton  in  December.  The  closing  prices  for  the  year  were 
follows: 

iVtoef  of  coal  at  San  I^andtoo  at  the  clone  of  1890. 


ToazTiye. 


WestHartlcj 

Scotch  splint 

Cardiff 

Iiehicb,  lump .... 
Camb^Jand,  balk 
Bgg,  hard 


P«rton. 


$10.00 
10.00 
18.00 
19.00 
17.00 
18.00 


Spot,  fhxm  yard. 


WeIlin£ton 

Seattle 

Coos  Bay 

Cannel 

Egg,  hard 

Cumberland,  bulk 


Per  ton. 


$10.60 
11.00 
11.00 
11.00 
19.00 
18.00 


WAQES  IW  COAL  HINI90. 

The  rate  of  wages  paid  to  employes  in  and  about  coal  mines  contin- 
ues to  be  a  matter  of  dispute  between  the  employer  and  the  employed, 
and  appearances  do  not  seem  favorable  to  the  formation  of  a  coopera- 
tiye  system  whereby  the  interests  of  operator  and  miner  may  be  mutu- 
ally subserved.  Strikes  are  of  almost  constant  occurrence  in  one  part 
the  country  or  another,  and  no  annual  report  of  the  industry  can  be 
written  without  mentioning  some  section  which  has  been  seriously  in- 
jured Irom  this  cause.  The  miners,  led  frequently  by  some  agitator 
rather  than  by  reason,  will  not  submit  to  a  reduction  of  wages  when 
he  state  of  the  market  renders  a  curtailment  of  mining  expenses  neces- 
sary, and  go  out  on  a  strike,  causing  loss  of  trade  to  their  employers 
and  bringing  want  to  their  own  doors. 

The  average  scale  of  wages  paid  to  miners  and  other  employes  about 
the  mines  varies  considerably  in  different  parts  of  the  country,  depend- 
ing largely,  as  it  does,  on  the  law  of  supply  and  demand,  and,  to  a 
considerable  extent,  on  the  distance  from  trade  centers  and  the  cost  of 
living  in  the  particular  section.  The  census  returns  show  that  the  av- 
erage wages  paid  miners  in  1889  varied  from  $1.46  per  day  in  North 
Carolina  and  Georgia  to  $3.26  per  day  in  Washington.  In  most  of  the 
more  important  coal-producing  States  the  miners  are  paid  by  the  ton, 
bushel,  or  miner's  car,  the  latter  being  an  irregular  quantity,  though 
containing  usually  about  1,500  or  1,600  x)Ounds. 

In  compiUng  the  census  tables  on  miners'  wages  it  was  deemed  advis- 
able to  make  them  as  uniform  as  possible  with  the  wages  of  other  em- 
ployes, that  is,  by  the  rate  of  their  daily  earnings  instead  of  by  the  rate 
I)er  ton  paid  for  mining.  The  census  tables  are  reproduced  below. 
No  attempt  has  been  made  to  obtain  statements  of  wages  from  oper- 
ators for  1890. 
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IHNEBAL  BESOUBCES. 


LaJiwt  omA  vwget  at  eodl  mlne$  of  the  United 


AbovB  ground. 


Foremon  or  oyvr- 
aeera. 


States  and  Tenl- 
toriea. 


Alabama 

Arkansas 

California  and  Or- 


egon  

Co^rado 

Georgia  and  North 
Carolina 

Illinois 

Indiana 

Indian  Territory 

Iowa 

Kansas  and  Ne- 
braska   

Kentucky 

Marvlana 

Mictiigan 

Missouri 

Montana 

New  Mexico 

North  Dakota . . . 

Ohio 

Pennsylvania  (an 
thracite) 

Pennsylvania  (bi- 
tnmlnons) 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

WestV&ginia.. 

Wyoming 


Total. 


87 
6 

6 
63 

12 

217 
74 
11 

147 


76 

15 

7 

122 

9 

13 

7 

221 

564 

878 

48 

7 

8 

16 

21 

117 

10 

2,285 


$2.62 
2.60 

6.12 
8.60 

2.28 
2.34 
2.36 
2.65 
2.20 

2.87 
2.44 
3.04 
2.11 
2.00 
6.26 
3.27 
2.29 
2.26 

2.71 

2.67 
2.46 
2.91 
3.63 
2.01 
3.76 
2.48 
4.42 


Mechanics. 


I 


276 
248 

206 
278 

264 
262 
256 
291 
228 

190 
270 
266 
199 
228 
251 
208 
115 
244 

291 

260 
249 
283 
246 
245 
293 
270 
263 


I 


123 
21 

20 
161 

84 
625 
160 

63 
202 

160 

152 
66 
11 

107 

38 

20 

8 

334 

4,720 

1,028 

101 

6 

18 

51 

94 

244 

87 

8,603 


12.12 
2.22 

2.00 
2.08 

2.16 
2.03 
1.84 
2.60 
2.23 

2.23 
1.81 
2.03 
1.92 
2.11 
8.58 
2.88 
2.67 
1.91 

1.92 

2.11 
1.86 
2.50 
2.84 
1.77 
3.04 
1.90 
2.97 


1^ 


I 


281 
208 

286 
220 

210 
266 
256 
170 
263 

200 
242 
264 
213 
246 
252 
231 
88 
235 

267 

237 
244 
260 
238 
269 
255 
246 
269 


I«aborer8. 


707 
70 

48 

671 

277 
1,678 
426 
146 
700 

488 

627 

226 

28 

602 

123 

112 

3 

1,420 

23,770 

3,366 
303 
100 
69 
407 
396 

1,135 
821 

38,418 


$1.25 
1.40 

2.04 
2.21 

.06 
1.52 
1.47 
1.00 
L67 

1.56 
1.30 
1.50 
1.03 
1.52 
2.50 
2.37 
1.60 
1.61 

1.20 

1.67 
1.21 
L62 
2.35 
1.16 
2.20 
1.36 
2.21 


218 
210 

248 
284 

265 
201 
102 
164 
200 

107 
204 
196 
249 
214 
240 
213 
100 
192 

198 

208 
222 
248 
198 
282 
242 
211 
253 


Boys    under    16 
years. 


I 
H 


il 
11 


6 

64 
6 
1 

17 

25 
88 
16 


29 
1 
6 


83 

17,001 

207 
27 


4 

47 
20 
62 

1 

17,836 


t 


10.62 
.70 

L50 
1.26 

.46 
.80 
.71 
LOO 
.78 

.77 
.75 
.00 


.80 
2.00 
1.07 


.77 

.62 

.86 
.66 


.07 
.47 

1.41 
.76 

1.60 


I 


gi? 


212 
ISO 

240 
221 

24 
200 
152 
260 
160 

166 
206 

187 


181 
300 
188 


187 

186 

200 
190 


252 
210 
214 
203 
156 


I 


i 
h 


s 


1,018 
116 

76 
807 

829 

2.584 
666 
22U 

1.075 

742 

803 

321 

46 

950 

171 

157 

13 

2.058 

46, 154 

4,979 
569 
121 
84 
521 
540 

1,558 
3G0 

67,137 


COAL. 
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Simim  in  1889,  ly  8tate$  and  Territorie$. 


Below  groimd. 

"S 

1 

Jfomatm  or 
oyerMers. 

Miners. 

Laborers. 

Boys  nnder  16 
years. 

fi 

3 

1 

■ 

^1' 

1 

I 

1^ 

1 

8-8 

^  >i 

nnmber 
worked. 

i 

^  ►» 

1^ 

5  b 

|. 

1. 

li 

"§ 

"i 

"t 

i 

"6- 

4 

"§ 

1^ 

flg 

% 

It 

1% 

It 

h 

t 

It 

1^ 

II 

It 

II 

i 
a 

1 

► 

> 

^v 

> 

> 

►.•s 

^ 

► 

^*& 

► 

^ 

>.^ 

0 

% 

^ 

^ 

< 

<"" 

< 

< 

<^ 

< 

< 

237 

-< 

•< 

•<'* 

H 

H 

H 

73 

$2.73 

272 

4,110 

12.15 

24B 

1,564 

$\.33 

99 

$0.66 

224 

5,846 

6,864 

$3, 157, 100 

10 

2.71 

228 

462 

2.20 

180 

64 

2.00 

186 

25 

.72 

199 

561 

677 

248,809 

9 

3.17 

271 

235 

2.58 

224 

85 

2.32 

268 

8 

L47 

239 

337 

413 

241,249 

48 

3.36 

287 

8,390 

2.67 

212 

504 

2.66 

214 

97 

1.18 

220 

4,097 

4,904 

2.734.806 

13 
305 

1.64 
2.38 

210 
256 

15,386 

1.46 
1.98 

291 

177 

120 
5,062 

.98 

1.77 

288 
199 

404 
21,350 

783 
23,934 

258,016 
8,429,553 

"*697' 

".'io" 

176* 

135 

2.36 

170 

4,738 

1.89 

176 

820 

L70 

182 

89 

.71 

184 

5,782 

6,448 

2,144.560 

10 

3.10 

252 

1,200 

3.25 

166 

393 

2.41 

177 

39 

.88 

198 

1,642 

1,862 

915,567 

139 

2.46 

251 

6,588 

2.23 

196 

1.191 

1.89 

217 

254 

.77 

200 

8,172 

9,247 

3,860.893 

103 

2.46 

230 

4,447 

1.89 

207 

456 

1.75 

222 

208 

.88 

219 

5,214 

5,056 

2,258,485 

59 

2.33  255 

3,406 

1.75 

193 

674 

1.56  210 

112 

.70 

213 

4,261 

5.144 

1, 660, 524 

22 

3.04 

280 

2,688 

2.45 

208 

886 

1.86  222 

284 

LOO 

200 

3,381 

3,702 

1,700,305 

4 

2.31 

218 

191 

1.74 

184 

10 

1.67 

210 

10 

.87 

300 

215 

261 

90,124 

103 

2.33 

230 

4,780 

2.10 

201 

656 

1.81 

206 

142 

.71 

203 

5,681 

6,631 

2.476,870 

11 

4.32 

248 

521 

3.19 

213 

143 

2.60 

235 

2 

1.50 

300 

677 

576,773 

9 

3.58 

287 

688 

8.08 

193 

146 

2.59 

207 

15 

1.10 

106 

858 

1,015 

584,376 

3 
221 

3.00 
2.32 

117 
245 

55 
14,733 

2.15 
1.95 

108 
181 

4 
1,965 

1.88 
1.63 

111 

185 

62 
17,285 

75 
19,343 

17,560 
6,  rao,  778 

"376* 

".'73' 

"isi* 

737 

3.05 

291 

36,789 

2.40 

179 

85,376 

1.63 

184 

4,770 

.89 

180 

77,522 

123,676 

38,867.331 

606 

2.56 

256 

40,100 

1.93 

210 

5,303 

1.85 

220 

2,144 

.78 

217 

48,153 

53,132 

20,327,805 

55 

2.13 

245 

2,538 

1.98 

227 

096 

L26 

228 

173 

.71 

229 

8,462 

4,031 

1,548,392 

« 

2.65 

248 

340 

2.00 

264 

66 

1.77 

236 

20 

.75 

40 

422 

543 

252, 470 

5 

3.47 

260 

332 

3.21 

163 

101 

2.5: 

100 

29 

1.00 

168 

467 

551 

258,601 

12 

2.44 

265 

712 

1.53 

285 

253 

1.59 

269 

26 

1.14 

274 

1,002 

1,523 

604.706 

31 

3.97 

286 

1,548 

3.26 

197 

509 

2.46 

222 

28 

1.00 

222 

2,117 

2,657 

1. 696, 293 

118 

2.46 

209 

6,367 

1.86 

223 

1,504 

1.47 

224 

231 

.66 

220 

8,220 

9,778 

3,748.721 

14 

8.31 

310 

1,593 

2.71 

231 

080 

2.47 

220 

19 

L32 

238 

2,306 

2.675 

1,637,107 

2,660 

158,060 

68,771 

9,796 

220,486 

296,623 

106,937,058 

1 
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MINERAL  RESOURCES. 


DBTAIIiBD   STATISTICS,   BY  STATES. 

AXiABAMA. 

Total  product  in  1889,  3,572^983  short  tons;  spot  yalne,  •3,961^491. 
Total  product  in  1890,  4,090,409  short  tons;  spot  value,  (4,202,469. 

In  no  other  State  have  such  rapid  strides  been  made  in  the  production 
of  coal  as  in  Alabama  during  the  past  decade.  At  the  time  of  the 
taking  of  the  Ninth  Census  (1870)  no  coal  was  being  mined  in  the  State 
except  for  local  consumption.  During  the  next  ten  years  the  production 
increased  to  a  limited  extent,  amounting  in  1880  to  340,000  tons.  Dur- 
ing 1886  and  1887  Birmingham  experienced  the  great  development  due 
to  the  discovery  of  valuable  coal  and  iron  deposits  in  the  neighbor- 
hood, and  in  the  latter  year  the  production  of  coal  was  increased  to 
1,950,000  tons.  Another  million  tons  was  added  to  the  product  in  1888. 
In  1889  the  product  was  3,572,983  short  tons,  worth  (3,961,491,  and  in 
1890,  4,090,409  short  tons,  valued  at  (4,202,469. 

The  following  tables  show,  by  counties,  the  production  of  coal  in  Ala- 
bama in  1889  and  1890,  also  the  distribution  of  the  product.  In  previ- 
ous volumes  of  Mineral  Eesources  tables  have  been  published  showing 
the  returns  firom  individual  mines  in  Alabama.  The  individual  returns 
for  1889  were  collected  by  the  Census  Office  under  the  stipulation  that 
they  would  be  held  strictly  confidential.  The  same  plan  has  been 
adopted  in  collecting  the  statistics  for  1890,  hence  no  statements  of  in- 
dividuals are  given. 

Coal  product  of  Alabanm  in  1889,  by  counties. 


Coon  ties. 


Bibb 

Blount 

Cherokee  . . 
Cullman  . . . 
Etowah.... 
Jefferaon. . . 
St.  Clair  ... 

Shelby 

Tuscaloosa. 
Walker.... 


Total 


Loaded  at 
mines  for 
shipment. 


Short  torn. 
863,102 


1,399,264 

21,022 

&4,.361 

8,600 

479,060 

2,327,209 


Sold  to  local 

trade  and 

used  bv 

iunployes. 


Short  tont. 

1,414 

164 

40 

300 

4,751 

40, 677 

1,170 

327 

6,991 

4,211 

59,945 


Used  at 

mines  for 

steam  and 

heat. 


^Short  tont. 
17,690 


49,206 

2,840 

5,272 

550 

4,055 

70,615 


Made  into 
coke. 


Short  torn. 
118, 419 


948,397 
14,625 
24,873 


1,106,814 


Total 

amount 

produced. 


Short  tong. 

500,525 

164 

40 

800 

4,751 

2,437.446 

40,557 

84,833 

16,141 

488,226 

3,572,963 


Total  ralne. 


$604,230 

273 

80 

000 

8,325 

2,618,777 

50,518 

152.166 

19,796 

606,726 

8,061,491 


.f 


OOAL. 
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Coal  product  of  Alabama  in  1890,  hf  eenrnHet. 


CotiBtiee. 

Loaded  at 
minee  for 
•bipment. 

Sold  to 

local  trade 

andnaed 

bv  em- 

ployte. 

Feed  at 

mineafor 

ateamand 

baat. 

Made  into 
coke. 

Total 

amount 

produced. 

Total 
ralae. 

Knmber 
of  day  a 
actiTo. 

Average 
number 

em- 
ployed. 

BfM 

Short  ton*. 

366.742 

22,000 

1,204,882 

26,022 

60,621 

710,816 

Short  tont. 
1,440 
750 
81,292 

Short  torn. 
24,141 
3,008 
62,478 

Short  ton$. 
130,488 
7,000 
1.286,408 

Short  tont. 

621,811 

83,663 

2.666,060 

26,022 

66.617 

767,346 

12,000 

0574.410 
80,856 

2,660,226 

62,650 

68,705 

768,624 

10,000 

260 
188 
267 
200 
167 
210 

1,340 

176 

(a)6,200 

150 

268 

1,600 

Coma     ....... 

JafTereon  ..... 

ShelbT 

ToMMUooe*  ... 

Walker 

Smell  minM  .. 

3,036 
86.160 
12,000 

1,060 
7,870 

6,000 

Totol 

2,487,063 

84,878 

88,062 

1,428,806 

4,000,400  4.202,460 

(6)217 

10,642 

•  Indudea  1,350  oonricta  leaaed  by  the  State.  6  Average  for  the  State. 

PBODUGTIOK,  BT  MSTBICTS. 

The  coal  fields  of  Alabama  are  divided  into  three  districts,  namely: 
The  Warrior,  embracing  the  counties  of  Tuscaloosa,  Walker,  and  a  por- 
tion of  Jefiferson;  the  Cahaba,  embracing  the  counties  of  Bibb,  Shelby, 
and  the  remainder  of  Jefiferson;  and  the  Coosa,  covering  St.  Clair 
county.  The  product  in  1890,  by  districts,  is  shown  in  the  following 
table: 

Coal  product  of  Alabama  in  2890,  by  dUtricU, 


Diatriota. 

Loaded  at 
mtatea  fbr 
abipment. 

Sold  to 

local  trade 

and  used  by 

empIoy6a. 

Uaedat 

minea  for 

steam  and 

heat. 

Made  into 
ooke. 

Tbtal 

amount 

prodaoed. 

Total 
valne. 

ATenge 
number 

em- 
ployed. 

Cahaba  T. 

Short  tont. 

661,764 

22,000 

1.004,210 

Short  tont. 

10,440 

750 

61,888 

12,000 

Short  tont. 

34,141 

3,003 

50,008 

Short  tont, 

480,488 

7.000 

041.408 

Short  tont. 

1.086,833 

33,663 

2.067,023 

12,000 

11,068,060 

30,865 

8,074,646 

10,000 

2.100 

176 

8,277 

Goova 

Warrior 

Small  minfw  - 

Total 

2.487,083 

84,578 

88,052 

1.428,806 

4,000,400 

4,202,460 

10,643 

LABOR  AT  ALABAMA  COAL  MnCES. 

During  1889  the  average  number  of  men  employed  at  Alabama  coal 
mines  was  6,975.  They  worked  an  average  of  about  248  days.  In  1890 
10,642  men  were  employed,  and  the  average  number  of  days  the  collier- 
iee  were  active  was  217.  It  is  difficult  to  arrive  at  the  average  number 
of  days  worked  per  man,  as  accounts  are  not  kept  in  a  manner  to  admit 
of  easily  obtaining  such  a  statement,  and  oi>erators  naturally  object  to 
taking  the  time  and  trouble  necessary  for  such  work.  A  company 
carrying  300  men  upon  its  pay  roll  may  be  operating,  say,  250  days  in 
the  year.  Few  miners,  however,  work  more  than  five  days  a  week,  and 
it  is  probable  that  the  average  would  be  little  more  than  four  days  x>er 
week  per  man.  Hence,  in  the  foregoing  tables  the  average  is  given  of 
the  number  of  days  the  collieries  were  operating,  which  is  larger  than 
the  number  of  days  worked  per  man.  The  number  of  men  employed 
includes  sui)erinteDdent8,  foremen,  mechanics,  and  all  others  employed 
in  and  about  the  mines.  Of  the  number  of  employte,  1,350  were  con- 
viotik 
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Total  product  in  1889, 279,584  short  tons ;  spot  value,  $395,836.  Total 
product  in  1890,  399,888  short  tons;  spot  value,  $514,595. 

Coal  mining  in  Arkansas  as  an  industry  of  commercial  importance  is 
of  recent  date.  Practically  no  coal  was  mined  in  the  State  up  to  1870, 
though  it  has  been  stated  some  coal  was  taken  out  in  that  year.  The 
Tenth  Census  (1880)  reported  a  product  of  14,778  short  tons,  valued  at 
the  mines  at  $33,535.  At  this  time  the  coal  mines  gave  employment  to 
a  total  force  of  130  persons.  At  the  time  of  taking  the  Eleventh  Census 
677  persons  were  employed  in  the  production  of  279,584  short  tons.  In 
the  year  1890,  938  men  were  employed. 

The  product  of  1889  was  2,713  short  tons  more  than  that  of  1888. 
The  increase  in  1890  over  that  of  1889  was  120,304  short  tons.  The  in- 
crease in  value  was  $118,659,  showing  that  the  increase  in  the  volume 
of  production  was  attended  by  a  decrease  in  the  price  received  at  the 
mines. 

The  coal  product  of  Arkansas,  by  counties,  for  1889  and  1890,  with 
the  distribution  of  the  product,  is  shown  in  the  following  tables: 

Coal  product  of  Jrkansat  in  1889,  hy  counties. 


ConntiM. 


Franklin  . 
Johnson . , 

Pope 

SeuRBtlan. 


Total 


Loaded  at 
mines  for 
shipment. 


Short  tons. 


103, 018 

4,214 

161.286 


268,518 


Sold   to 

local  trade 

and  used  by 

employes. 


Short  tons. 
1.688 
1,080 
1.200 
2,852 


6,820 


Used  at 

mines  for 

steam  and 

heat. 


Short  tont. 


1,000 

600 

1,746 


4,246 


Total 

amount 

produced. 


Short  tont. 

1,688 
105,008 

6,014 
165,884 


270.584 


Total 
Talne. 


$4,125 
156,067 

11,491 
224,158 


805.836 


Areraffe 

number 

employed. 


172 
506 


677 


Coal  product  of  Arkansas  in  1890,  hy  counties. 


Counties. 

Loaded  at 
mines  for 
shipment. 

Sold  to  local 

trade  and 

used  by 

employes. 

Used  at 

mines  for 

steam  and 

heat. 

Total 

amount 

produced. 

Total 
▼alue. 

Number 
of  days 
active. 

Ayerage 
number 

em> 
ployed. 

Sebastian 

Short  tont. 

285,268 

85,000 

3,801 

Short  tont. 

1,200 

1.800 

150 

6,000 

Short  tont. 

14,330 

1,300 

40 

Short  tont. 

300,888 

80,000 

4,000 

6,000 

$363,668 

180,027 

8,000 

12,000 

214 
215 
200 

683 

216 
40 

Johnson 

Pope 

Small  mines 

Total 

874.960 

0,240 

15,670 

800,888 

514,506 

(«)214 

03B 

•  Average  for  the  State. 


*  In  the  1888  yolnme  of  Mineral  Besonrcee  was  published  a  detailed  description  of 
the  Arkansas  coal  fleldS;  prepared  by  Mr.  Arthur  Winslow,  assistant  geologist  in 
charge  of  coal  regions* 
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The  prodactioii  of  coal  in  Arkansas  firom  1882  to  1890  has  been  as  foL 


lows: 


Prodttet  of  coal  in  ArkaMoafrom  1882  to  1890. 


ma 

ISO 
1884 
1885 
1888 


Short  tons. 


S,000 

50,000 

75,000 

100,000 

125,000 


1887 
1888 
1889 
1890 


Short  tons. 


120.000 
270,871 
279,684 
809,888 


In  "  Mineral  Resources  of  the  United  States,  1887,"  the  coal  product 
of  Arkansas  for  that  year  was  estimated  at  150,000  short  tons.  Later 
retoms,  however,  showed  that  this  estimate  was  entirely  too  high,  and 
in  the  volnme  for  1888  the  amount  is  given  as  129,600  short  tons.  It  is 
probable  that  estimates  for  previous  years  are  also  excessive,  with  the 
I>06sible  exception  of  1882. 

Tranapartatian  faoilities, — ^The  product  of  Sebastian  county  is 
shipped  over  the  Saint  Louis,  Iron  Mountain  and  Southern  railroad  from 
Jenny  Land,  and  over  the  Saint  Louis  and  San  Francisco  railroad  from 
Huntington.  The  colliery  at  Hackett,  on  the  line  of  the  Saint  Louis  and 
San  Francisco  railroad,  shipped  17,643  tons  in  1889,  but  was  not  in 
operation  in  1890.  The  product  of  Johnson  and  Pope  counties  is 
8hipx>ed  over  the  Little  Bock  and  Fort  Smith  railroad  from  Goal  Hill 
and  Will  Creek. 

Markets. — ^The  larger  portion  of  the  shipments  from  Huntington  are 
made  to  Texas,  though  Kansas  and  Arkansas  take  a  part  of  the  sup- 
ply. The  Jenny  Lind  properties  supply  the  neighboring  cities  and 
towns  with  coal  for  domestic  use,  and  the  Saint  Louis,  Iron  Mountain  and 
Southern  railroad  with  fuel  for  locomotives.  The  AUister  and  Coal  Hill 
slopes  at  Coal  Hill  supply  fuel  to  the  Missouri,  Kansas  and  Texas  railroad 
for  its  loc<Hnotives.  The  greater  part,  probably  80  per  cent,  of  the  total 
product,  is  used  for  steaming  purposes,  the  remainder  being  used  for 
domestic  consumption  in  Hot  Springs,  Yan  Buren,  and  other  points  in 
the  State.  The  coal  from  Will  Greek  is  used  almost  entirely  for  domes- 
tic purposes.  It  is  shipped  to  Little  Bock,  Yan  Buren,  Bussellville, 
Hot  Springs  and  Memphis. 

Composition, — ^The  following  analyses  and  descriptions  of  Arkansas 
coals,  made  in  the  geological  survey  of  the  State  by  Dr.  B.  N.  Brackett 
and  Mr.  J.  P.  Smith,  were  published  in  Mineral  Besources  for  1888,  and 
on  account  of  the  exhaustion  of  that  volume  are  repeated  here, 
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Analyses  ofArkoMOM  ooaU  (a). 


Names  of  mines. 


Hackett  City  shaft 
Huntington  slope. . 
Greenwood  shaft. . . 


Gwyn  drift 

Western    Coal    and 

Mining  Company, 

Petty  slope. 

Philpott  shaft 

Felker  slope 


Onita  slope  — 
Snreka  snaft  . . 
Coal  HiU  shaft. 
AJlister  slope.. 
Shinn  slope.... 


Counties. 


Sehastian 
...do.... 
...do.... 


.do 

.do 


Johnson . 
Franklin- 


Pope 

Johnson 
...do... 
...do... 
Pope — 


Thick. 

ness. 

It.  In. 

3 

0 

6 

0 

v^ 

10 

0 

9 

8 

2 

0 

3 

0 

3 

10 

3 

7 

1 

10 

How  sampled. 


From  5  market  cars 

From  2market  cars 

From  pile  of  fresh  cool  on 
dump. 

do 

do 


.do 


From  pile  on  dump,  dug  six 
months. 

From  1  market  oar 

do 

do 

From  2  market  cars 

From  fresh  face  of  coal 


Specific 
gravity. 


1.841 
L283 
1.800 

1.315 
L38I 


1.292 
1.317 

1.339 
1.345 
1.333 
1.320 
1.346 


Names  of  mines. 


Hackett  City  shaft .. 
Huntington  slope. . . . 
Greenwood  shaft .... 

Gywnn  drift 

western    Coal    and 

Mining  Company, 

Petty  slope. 

Philpott  shaft 

Felker  slope 

Ouita  slope 

Eureka  shaft 

Coal  Hill  shaft 

AUister  slope 

Shinn  slope 


Counties. 


Sebastian 
do , 

*  •  •  •  U.  V  •■•••< 
■  •  ■  •  U  V  •••««« 

>    ■   •    •  UO  ■    ■   ■   «   •   4 


John9on. 
Franklin 

Pope 

Jonnson. 

. . .  .do.... 

...do.... 

Pope  — 


Chemical  composition. 


Water. 


0.853 
0.028 
0.818 
0.892 
1.779 


0.609 
1.128 
0.080 
1.100 
1.017 
1.178 
1.058 


Sulphur. 


1.324 
1.143 
2.522 
1.193 
1.020 


0.993 
1.104 
1.829 
2.745 
3.672 
3.531 
3.346 


Ash. 


9.038 
4.845 
5.973 
6.245 
7.046 


3.090 
3.220 
8.174 

12.042 
8.351 
8.322 

11.750 


Fixed 
carbon. 


73.809 
77.538 
75.821 
h77.093 
76.225 


80.915 
81.277 
76.817 
72.835 
76.119 
76.494 
75.434 


VoL 
hydro- 
carbon. 


14.916 
15.546 
14.866 
14.577 
13.330 


14.133 
13. 211 
12.200 
11.278 
10.841 
10.475 
8.410 


Fuel 
ratio. 


C. 
V.H.C. 


4.95 
4.99 
5.10 
5.20 
5.72 


6.73 
6.15 
6.29 
6.46 
7.02 
7.80 
8.96 


Names  of  mines. 


Hackett  City  shaft.. 
Huntington  slope. . . 
Greenwood  shaft  ... 


Gwyn  drift 

Western    Coal    and 

Mining  Company, 

Petty  slope. 
Philpott  shaft 

Fdkw  slope 

Oolta  slope 


Eureka  shaft .. 
Coal  Hill  shaft. 


Allister  slope. 
Shinn  slope... 


Counties. 


Sebastian 
...do..... 
...do 


...do 
...do 


Johnson . 
Franklin 
Pope 


Johnson 
...do... 


...do 
Pope. 


Results  of  coking  teats. 


Appearance  of  product. 


Product  well  fused  and  roughly  took 

the  shape  of  the  crucible. 
Product  well  fused  and  took  the  shape 

of  the  crucible. 
Product  very  well  fused  and  took  the 

shape  of  the  crucible. 

Product  well  frised  and  took  roughly 
the  shape  of  the  crucible. 

Product  well  fused  and  took  the  shape 

of  the  crucible. 
Fragments  partially  fused,  but  retain 

somewhat  the  original  shapes. 
Product  not  at  all  fused;  fragments 

retain  their  original  shapes. 

do 

Product   psrtiallv  fused;   fhigments 

retain    somewnat    their    <niginal 

shapes. 
Product   partially  fused;   fiugments 

little  changed. 
Product  not  at  all  fused;  fragments 

retain  their  original  shapes. 


Percent 

of 
product 


82.8 

80.6 

83.6 

82.2 
83.0 

84.6 

85.0 

87.6 

80.2 
87.3 

86.5 
88.4 


•  Arranged  in  the  order  of  their  fuel  ratloa. 
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On  tbe  basis  of  their  fael  ratios,  it  is  seen  that  the  above  coals  are 
mostly  semi-bituminous.  The  term  ^^  semi-authracite"  is  often  some- 
what carelessly  applied  to  all  Arkansas  coals.  The  physical  appearance 
of  the  different  varieties  is  similar,  which,  together  with  the  fact  that  in 
composition  they  merge  into  each  other  by  almost  insensible  gradations, 
has  rendered  confusion  in  nomenclature  excusable.  To  the  eye  they 
all  present  more  or  less  the  appearance  of  soft  bituminous  coal  with  a 
cnboidal  fracture.  There  seems  to  be  no  approach  in  any  to  the  hard, 
compact,  glistening  anthracite,  with  the  semiconchoidal  fracture.  But 
despite  these  facts  of  proximate  composition  there  are  several  coals  of 
this  list  which  from  their  mode  of  burning  deserve  to  be  classed  as  semi- 
anthracities.  These  are  the  coals  from  the  Ouita,  the  Eureka,  and  the 
Shinn  openings.  The  remaining  coals  are  all  of  the  nature  of  semi- 
bituminous  coals.  Even  those  termed  bituminous  in  the  table  are  so 
near  the  border  line  as  not  to  have  the  characteristics  of  that  coal  at  all 
pronounced;  others,  from  the  Coal  Bill  district — i.  e.,  from  the  Felker, 
Allister,  and  Coal  Hill  openings — ^approach  nearer  to  being  semi- 
anthracites. 

Arkansas  coals  are  all  more  or  less  soft  and  friable  and  not  well 
adapted  to  long  transportation.  This  characteristic  is  variable  in  dif- 
ferent openings.  Much  of  the  coal  shipped  from  Huntington  during 
tbe  past  year  has  been  stripped  coal,  which,  being  soft  and  stained,  was 
calculated  to  injure  the  reputation  of  Arkansas  coals. 

Arkansas  coals  have  all  a  high  evaporating  power,  bum  freely,  and 
make  little  smoke  or  soot.  For  reaching  the  best  results,  however,  a 
grate  with  small  openings  is  necessary,  as  these  coals  are  liable  to  de- 
crepitate and  to  fall  through  the  grate.  Coal  HiU  coal  makes  an  in- 
tensely hot  tire,  producing  steam  rapidly;  but  it  clinkers  and  is  severe 
in  its  action  upon  grate  bars.  It  slacks  a  good  deal  on  exposure,  and 
in  burning  much  fine  coal  is  lost  through  ordinary  grate  bars.  Sebas- 
tian county  coal  is  easily  ignited  and  quick  burning,  but  does  not  pro- 
duce quite  so  intense  a  heat  as  does  the  Coal  Hill  coal;  it  does  not 
clinker,  but  leaves  a  loose  ash.  The  Ouita  and  Eureka  ooals  are  not 
considered  good  for  steaming  purposes.  The  coking  qualities  of  sev- 
eral of  the  coals  have  been  tested  on  a  commercial  scale  and  these  tests 
give  little  prospect  that  any  will  produce  a  merchantable  coke.  Ar- 
kansas co^  are  all  suitable  for  domestic  use,  being  more  or  less  free 
burning,  easily  kindled,  and  burning  with  a  slight  draft.  Those  of 
Sebastian  county  swell  and  coke  somewhat  in  the  fire,  but  not  objec- 
tionably so;  they  leave  a  loose  pulverulent  ash  and  do  not  burn  out  the 
grates.  Coal  Hill  coal  is  not  esteemed  as  a  domestic  fuel.  In  open 
g^tes  it  bums  with  an  objectionably  intense  heat;  with  this  the  sul- 
phur in  the  coal  becomes  very  active,  and,  as  a  result,  grates  and  stoves 
are  corroded.  Some  cinder  or  loose  clinker  is  also  formed.  The  Phil- 
pott  and  Felker  coals  have  a  much  better  reputation.  The  Ouita  and 
Eureka  coals  are  among  the  best  for  domestic  purposes,  and  seem  to 
778  Mm 12 
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satisfy  all  the  chief  requirements.  They  are  especially  adapted  for  use 
in  self-feeding  stoves  and  for  kitchen  use.  They  are  easily  kindled, 
burn  slowly,  and  do  not  swell  or  coke.  The  Ouita  coal  leaves  a  loose 
reddish  ash,  but  the  Eureka  coal  forms  a  fusible  clinker. 

Arkansas  coals  have  heretofore  been  sent  to  market  without  any 
preparation  other  than  a  rough  sorting  into  slack,  nut,  and  lump  at  the 
tipple.  Operators  are  now  looking  toward  crushing  and  screening  the 
coal  into  various  market  sizes,  and  this  will,  without  doubt,  add  much 
to  the  development  of  the  trade. 

CALIFORNIA. 

Total  product  in  1889, 121,820  short  tons ;  spot  value,  $288,232.  Total 
product  in  1890,  110,711  short  tons;  spot  value,  $283,019. 

The  total  product  of  coal  in  California  in  1888  was  estimated  at 
95,000  short  tons  by  Mr.  William  A.  Goodyear,  who  made  a  special  col- 
lection of  the  statistics.  This  shows  an  increase  during  the  census 
year  of  20,820  short  tons.    The  returns  for  1890  show  a  decrease  from 

1889  of  11,109  short  tons  in  product  and  of  $5,213  in  value. 

The  following  tables  exhibit  the  production  in  California  in  1889  and 

1890  by  counties,  with  the  distribution  of  the  product: 

Coal  product  of  California  in  1889,  by  oountiei. 


Countioa. 


Amador 

CoDtra  Costa  . . 

FrcHiio 

Montcrpy 

San  Bomardiiio 

Total 


Loaded  at 
mines  for 
shipment. 


Short  tons. 

39,500 

63,221 

5,000 

392 

3,015 


111,128 


Sold  to 

local  trade 

and  used  by 

employds. 


Short  tons. 

550 

336 

50 

22 

2,188 


3,146 


Used  at 

mines  for 

steam  and 

heat. 


Short  totm 

860 

1,388 

5,050 

258 


7,546 


Total 

amonnt 

produced. 


Short  tons. 

40,900 

64,945 

10,100 

672 

6,203 


121,820 


Total  value, 


♦75,075 
161, 190 

35,350 
3,600 

13,008 


288,232 


Coal  product  of  California  in  1890 ,  by  di9tr%ot9. 


Districts. 

Loaded 

at  mlues 

for 

ship* 

mout. 

Sold  to 

local 

trade  and 

uHwl  by 
employes. 

Short 
tons. 
60 

2,046 

Used  at 
mines  for 

st«am 
and  heat. 

Total 

amount 

produced. 

Total 
value. 

Number 
of  days 
active. 

Averai^ 
nnmbor 

om- 
ployed. 

Tnne  /  Amador  conntv) ......... 

Short 
tons. 
33, 432 

70,004 

Short 
tons. 
12S 

4,926 

Short 
tons. 
33,610 

76,976 

$55,215 
226,804 

291 
303 

47 
287 

Mount  Diablo  (Contra  Costa, 
Fresno,  and  San  Bomardiuo 
connt  ies) 

Tavermoro  ( Alameda  County )  (o^ 
South      Mission     (Monterey 
Countv)  (b) 

25 

100 

125 

1,000 

30 

Total 

103, 436 

2,121 

5,154 

110, 711 

283,019 

(e)  301 

364 

0  Proapecting. 


b  Developing. 


e  Avera^  for  Stiit^* 
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Production  in  previous  years. — Statistics  of  the  coal  production  of 
California  are  available  only  since  1883.  Since  that  date  the  annual 
production  has  been  as  follows : 

Coal  product  of  Calif ornia  from  188S  to  1890. 


Yean. 


1RS3 

18rt4 
1885 
1886 


Short  tons. 


76, 162 

77,485 

71, 615 

100,000 


Years. 


1887 
1888 
1889 
1890 


Short  tons. 


50,000 

95,000 

121, 820 

110. 711 


COI4ORADO. 

Total  product  in  1889,  2,597,181  short  tons;  spot  value,  $3,993,768. 
Total  product  in  1890,  3,094,003  short  tons;  spot  value,  $4,344,196. 

The  total  product  of  Colorado  coal  in  1889  exceeded  the  product  of 
1888  by  411,704  short  tons,  but  the  value  fell  off  from  $2.20  to  $1.54  per 
short  ton,  showing  a  decrease  in  the  total  value  of  $814,281.  A  ftirther 
increase  of  496^822  short  tons  is  noted  in  the  product  of  1890.  The 
total  value  is  increased  $350,428,  though  the  average  price  realized  at 
the  mines  fell  ofif  about  25^  cents  x>er  ton. 

Coalproduei  of  Colorado  in  1889  by  counties. 


Counties. 

Loaded  at 
mines  for 
shipment. 

Sold  to 
loosltrado 
andnsed 
by  em- 
ployes. 

Used  at 

mines  for 

steam  and 

heat. 

Hade  into 
coke. 

Total 

amount 

produced. 

Total  yalue. 

Average 
number 

em- 
ployed. 

Arapahoe  

Boaldor 

Short  tom. 

50 

296,074 

11 

Short  ton*. 

737 

11,325 

1,346 

200 

3,784 

4,508 

Short  ton*. 

36 

13,697 

Short  ton*. 

Short  ton*. 

823 

323,096 

1.357 

260 

54,212 

274,029 

239,292 

252, 442 

333,717 

10,790 

34,971 

100 

903. 5.'{4 

1.100 

816 

41, 823 

2,900 

1.401 

1,800 

28,628 

$1,039 

494.509 

2,391 

520 

69,116 

581,125 

393,260 

574,746 

457,982 

27,425 

66,855 

150 

1,157,022 

2,750 

2,155 

104,223 

5,700 

2,246 

7,200 

43,294 

2 

717 
2 

(a) 
124 
928 
306 
489 
657 
16 
60 

(a) 

1,354 

(a) 

(a) 
132 

(a) 
(a) 

(0) 
48 

Delta 

Douirlas 

£lPa80 

49,450 
239,940 
200,607 
177,303 
309.617 
1,885 

14,393 

978 

29.581 

150 

5,295 

22,400 

1,000 

3 

Fremont 

Garfl4>ld 

38,535 
•     66,565 

Gunnison 

Huerfano 

Jeflbrson 

LaPIbU 

liarimnr-  -r . « . . .  r . 

3,279 

1,640 

7,905 

7,596 

100 

36,001 

1,100 

816 

300 

2,900 

1,491 

1.800 

3.460 

12,979 

Las  Animas 

Mesa 

756,064 

10,587 

189,982 

M^mtssama ..... 

•          •  •  •  •  •      • 

Park 

37,873 

3,659 

Rio  Blanco 

Boatt 

Hmm  MtfnA)     -xr^ 

WeM.-T 

24.068 

1,100 

Total 

2,109,335 

91,248 

88,537 

308,061 

2, 507, 181 

3,993,768 

4,904 

•  The  mines  in  Douglas,  Larimer,  Hesa,  Montezuma,  Rio  Blanco.  Routt  and  San  Miguel  conntlea 
rere  not  ounsidered  ooBimercial  mines  by  the  Census  Office,  and  nostatistSoa  were  obtained  as  to  labor, 
rages  and  capitaL 
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MINERAL   RESOURCES. 


Coal  prodtiot  of  Colorado  in  1890  bjf  counties. 


ConniiM. 


Arapahoe  ... 

Boulder 

Delta 

Dolores 

Douglas 

El  Paso 

Fremont . . . . 

Garfield 

OnnnUon  ... 
Huerfano  ... 
Jefferson'.... 
La  Plata.... 

Larimer 

Las  Animas. 

Meea 

Mootezama  . 

Park 

Pitkin 

Rio  Blanco.. 

Koutt 

San  Miguel. . 

Weld 

Small  mines. 


Total. 


Loaded  at 
mines  for 
shipment. 


Short  toiM. 

519 

400,571 

550 

800 


24,  ni9 
305,500 
103,884 
153,875 
410,722 
10,921 
28,697 


930,254 

950 

140 

40.160 

14, 912 


?50 

1,500 

40,  G25 


2,636,030 


Sold  to 
local  trade 
and  nsod 
l>v  em- 
ployes. 


Short  ton*. 

160 

0,326 

225 


700 

400 

1,738 

11,300 

2,063 

3,646 

63 

1,156 

1,500 

10,017 

50 

98 

434 

050 

200 

455 


3,042 
17,000 


65,432 


Used  at 

mines  for 

steam  and 

heat. 


Short  torn, 

12 

6,807 


1,198 

00 

8,700 

5,669 

13,464 


30 
'7,231' 


2,500 


2,750 


48,451 


Made  into 
ooke. 


Short  tout. 


67,605 


13,310 
206,' 266* 


96,000 


343, 181 


Total 

amount 

produced. 


Short  tont. 

700 

425,704 

775 

800 

700 

25,617 

307,418 

183,884 

220,212 

427,832 

10,084 

43,103 

1,600 

1, 154, 668 

1,000 

238 

40,504 

74,862 

200 

705 

1,500 

46. 417 

17,000 


3,094,003 


A.veraf:e 

Total  ralne. 

number 
employ- 

ed. 

$1,207 

4 

563,860 

070 

1,125 

3 

4,000 

6 

1,400 

4 

28,206 

54 

610. 570 

1.040 

268,218 

334 

446.196 

389 

558,374 

007 

32,842 

70 

119.005 

97 

8.000 

2 

1,335.366 

1,531 

2.000 

4 

909 

8 

148. 783 

150 

107,825 

06 

400 

2 

1,338 

7 

3,000 

4 

63,982 

118 

42,500 

4,344,106 

5,827 

NORTHERN  DITISION. 


WELD  COUNTY. 


Product  of  coal  in  Weld  county ^  ColoradOj  from  1886  to  1890, 


Years. 


1886 
1887 
1888 
1889 
1890 


Short  tons. 


20,450 
39,281 
28,054 
28,628 
46,417 


Product  of  coal  in  Weld  county  in  1800,  with  ite  value. 


Sold  for  railway  and  commercial  use 

Sold  to  local  trade  and  used  by  employes. 

Made  into  coke 

Used  at  mines  for  steam  and  heat 


Total 


Short  tons. 


40,625 
8,042 


2,750 


46,417 


Value. 


#83,082 


The  Weld  county  mines  are  economically  of  small  importance^  only 
one  mine  being  worked  regularly.  The  coal  is  the  characteristic  north- 
ern Colorado  lignite,  and  is  largely  used  by  the  railway. 


CfOAIi. 


181 


B0I7IJ>BB  ooTTinrr. 


IWAmI  i/«mI  ill  Bauldtr  eaiMt^^  Colorado,  from  1886  to  1890, 


1887 
1888 
1880 
18B0 


Short  tdns. 


2»)  287 
207,838 
315, 165 
823,098 
425,704 


Froi/Mi  of  coal  in  Boulder  eotimty  in  1890,  and  iU  value. 


Sold  fornfl  way  And  eommeroUI  use 

Sold  for  local  tnde  and  naed  by  employ6« 

Made  into  coke 4. 

Ueed  at  minea  for  steam  and  heat 


Short  tona. 


408,571 
8.826 


Tolal 


8.807 


425,704 


YalM. 


1683,860 


Boulder  connty  ranks  third  in  the  amount  of  coal  produced  in  the 
State,  a  x>o8itiou  it  has  held  for  several  years.  While  the  field  is  in- 
ferior to  that  in  the  southern  and  western  portions  of  the  State,  its 
proximity  to  Denver  and  excellent  railroad  facilities  cause  a  great  de- 
mand for  the  coal.  There  are  seven  mines  in  the  county,  which  produced 
each  30,000  short  tons  or  over  in  1890.  From  the  coal  of  one  of  these, 
the  Simpson,  the  following  analysis  has  been  made : 

Ana^f$i§  of  ooalfirom  the  Simpson  m4ne,  Boulder  oounty,  Colorado. 


Peroent. 


Water 

Volatile  matter 
Fixed  carbon.. 
Aah 

Total.... 

Solphiir 


18.01 

35.10 

48.84 

8.58 


100.00 


1.00 


JSFFEBSON  00T7NTY. 
Froduet  of  ooal  in  Jfffereom  oofunVy,  Colorado,  from  1886  to  1890,  ineluHve^ 


1887 
1888 
1888 


Short  tona. 


0,028 
12.000 

8,000 
10,790 
10, 
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MINERAL  SESOUBCES. 


Coal  producUon  of  Joformm  counip  in  1890,  and  lit  miIii«. 


Sold  for  railway  and  oomm woial  vae 

Bold  to  local  trade  and  naed  by  employ  te. 

Hade  into  ooke 

Uaed  at  mlnea  for  steam  and  heat 


Total  prodnotloii. 


Short  tooa. 


10,921 


10,08i 


Spot 


132,842 


The  only  mines  operated  in  Jefferson  connty  are  at  Golden.  The 
coal  vein  is  vertical  and  expensive  to  work,  and  practically  the  entire 
product  is  used  to  snpply  local  demand  and  that  of  adjacent  towns. 

The  following  is  an  analysis  made  of  Jefferson  connty  coal : 

Analyaii  of  Jtferwn  ocmnfy  oool. 


Per  cent. 


Water 

Volatile  matter 
Fixed  carbon . . 

Total.... 


IB.  00 

80.90 

42.49 

4.07 


100.00 


ABAPAHOE  COUNTY. 
JPrmfnof  ofeoaX  in  Arapahoe  county,  Colorado,  from  1886  to  1890,  ineltuive. 


Short  tona. 


1880 
1887 
1888 

1889 


11,000 

18,000 

1,700 


700 


Coal  prodnotion  of  Arapahoe  county  in  1890,  and  ite  value. 


Sold  for  railway  and  commercial  uae 

Sold  to  local  trade  and  oaed  by  employto 

Kade  into  coke 

TTaed  at  minea  for  steam  and  heat 


Total  prodnotion. 


Short  tona. 


SIO 
109 


12 


700 


Spotyalnei 


$1,»7 


Ko  new  mine  has  been  opened  in  Arapahoe  county  since  1888,  and 
the  small  production  comes  from  the  Scranton  mine,  operated  by  the 
Colorado  Eastern  Bailroad  Company. 


CdAl.. 
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BOUTT  OOXJMTT. 
lVod«o<  0/  coal  in  Boutt  ooKMty,  Colorado,  {» 1889  and  J800. 


Tears. 

Short  tons. 

1880 .'. 

1,401 

705 

1800 

Coal  production  o/Bouii  eowUjf  in  1890,  and  its  ffaluo. 


Short  tons. 

Spot  Talne. 

Sold  ibr  nJlwi^  And  oonnmeroial  nte 

250 
455 

Sold  to  local  trade  at  mlno           .  ^  a .  . .  ^  x  x 

Hade  into  ooke 

Uaed  by  employes  and  for  steam  at  mine 

705 

$1,838 

Coal  outcrops  over  a  large  portion  of  Eoutt  county  and  varies  in  char- 
acter firom  lignite  to  a  hard  dry  anthracite.  The  county  is  without  a 
railway  and  sparsely  settled.  Only  enough  coal  is  mined  to  supply  fuel 
for  ranchmen  and  miners.  The  Yampah  Valley  Stock  Company  operates 
a  mine  of  their  own,  using  the  coal  chiefly  for  irrigating  pumps. 

LABIMER   COUNTY. 
Produet  of  coal  in  Larimer  county,  Colorado,  in  1889  and  1890* 


Tears. 


1880. 


Short  tons. 


100 
1,500 


Coal  production  of  Larimer  county  in  1890,  and  its  value. 


Sold  for  raOway  and  commwcial  use. 

Sold  to  local  trade 

Made  into  ooke ^ 


Total  production . 


Short  tons. 


1,500 


1,600 


Spot  yalaew 


$3,000 


The  coal  produced  in  Larimer  county  comes  from  one  small  mine,  the 
Little  Grizzly  at  Pinkhamton,  and  is  mined  only  to  supply  the  little 
local  trade.  As,  however,  coal  veins  outcrop  in  various  portions  in  the 
Korth  Park  there  may  be  a  trifling  amount  of  coal  dug  at  other  points 
by  ranchmen  for  their  own  use.  Ko  record  of  any  such  operations  has 
been  obtainable. 
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MINERAL   BESOURCES. 


CENTRAL  DITISIOir. 


BOXJOLAS   COUNTY. 


Product  of  coal  in  Douglas  county ,  Colorado f  from  1887  to  1890,  inelusivo. 


Yean. 

Short  tons. 

1887 

8.600 
400 
200 
700 

1888 

1889 

1890 

Coal  production  o/DougUu  county  in  1890  and  it$  value. 


Sold  for  railway  and  commercial  use 

Sold  to  local  trade  and  used  by  employes 

Hade  into  coke 

Used  at  mines  for  steam  and  heat 


Total  production 


Short  tons. 


700 


700 


Spot  Talne. 


$1,400 


The  Douglas  mine  was  opened  in  1886,  and  a  spur  track  built  from 
the  Denver  and  Eio  Grande  railroad  to  the  mine  from  Sedalia;  but  the 
operation  of  the  mine  was  not  a  financial  success,  and  mining  is  carried 
on  only  upon  a  very  small  scale.  The  coal  is  used  in  the  immediate 
neighborhood. 

BL  PASO  COUNTY. 
Product  of  coal  in  El  Paso  county,  Colorado,  from  1886  to  1890,  incltuivo. 


Years. 


1886 
1887 
1888 
1889 
1890 


Short  tons. 


53,000 

47, 617 
44.114 
64,212 
25,017 


Coal  production  of  El  Paso  coanty  in  1890  and  its  value. 


Sold  for  railway  and  commercial  use 

Sold  to  local  trade  and  used  by  empl<i76s. 

Made  into  coke 

Used  at  mines  for  steam  and  heat 


Total  production 


Short  tons. 


24,019 
400 


1,108 


25,617 


Spot  value. 


$28,206 


The  coal  of  El  Paso  county  is  a  lignite  of  rather  low  quality.  The 
properties  have  been  described  in  Mineral  Resources  of  the  United 
States  for  1882, 1883-'84, 1885^  and  1886. 


COAL. 
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PABK  OOTJNTT. 
Ptaduet  of  ooal  in  Park  county,  Colorado,  from  1886  to  1890,  ineluHve. 


Coal  production  of  Park  county  in  1890  and  its  value. 


Sold  for  Tallw»7  and  oommeroial  use 

Sold  to  local  trade  and  used  by  employto 

Made  Into  ooko 

Uaed  a;t  mines  for  steam  and  heat 


Total  production. 


Short  tone. 


49,100 
43i 


<a) 


a40,aM 


Spot  yalne. 


$148,788 


•Nut  coal  and  alack  ooal  not  included  in  total,  and  no  account  kept. 

The  only  mine  prodncing  coal  in  Park  county  in  1890  was  the  Oomo 
Ko.  5,  operated  by  the  coal  department  of  the  Union  Pacific  Railway 
Company.  Nos.  1,  2,  3,  and  4  are  abandoned,  and  a  new  opening, 
Gomo  No.  6,  begun  late  in  1890,  was  not  productive  in  that  year.  This 
opening  is  made  only  for  economically  mining  a  block  of  the  vein  of 
timited  extent. 

FREMONT  COUNTY. 
Product  of  coal  in  Fremont  county,  Colorado,  from  1886  to  1890, 


1886 
1887 
1888 
1889 
1880 


Short  tone. 


832,024 
417,320 
438,788 
274,020 
887,418 


Coal  production  of  Fremont  county  in  1890  and  its  value. 


Sold  for  railway  and  commercial  oae 

Sold  to  looiJ  trade  and  used  by  employto 

IdTade  into  coke 

Uaed  at  mineo  for  steam  and  Ileal 


Total  prodnction 


Short  tons. 


385.500 
1,738 


Spot  value. 


00 


807,418 


0610,570 


Fremont  coxmty  ranks  fourth  in  the  State  in  importance  of  coal  pro- 
duction. The  principal  producing  properties  are  owned  by  the  Oafion 
City  Coal  and  Coking  Company  and  the  Colorado  Coal  and  Iron  Com- 
pany. Following  are  reports  (rf  analyses  made  of  ooal  taken  from  the 
CafioQ  and  Chandler  mines: 
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MINERAL   RESOURCES. 


Analyse*  of  coal  from  Cafion  and  Chandler  mines. 


Cafion 
mine. 

Chandler 
mine,  a 

Water 

Pereent, 

8.93 

42.43 

47.16 

6.48 

Percent 

Volatile  matter 

42.40 

53.72 

3.20 

Fixed  oarbon 

Aah 

Total 

100.00 

00.32 

Solphur ........................................................ 

0.68 

•  llade  by  Mr.  E.  E.  Borlingame. 


SOUTHEBir  DIYISIOir. 


HUERFANO  COUNTY. 
Prodnot  of  coal  in  Huerfano  county,  Colorado,  from  1886  to  1890,  inoluHve, 


Years. 


1886 
1887 
1888 
1880 
1800 


ShOTt  tons. 


80,013 
131, 810 
159,610 
333,717 
427,832 


Coal  production  of  Mueifano  county  in  1890,  and  its  valus. 


Sold  for  railway  and  oommeroial  use 

Sold  to  local  trade  and  need  by  employ6s 

Made  into  ooke 

Used  at  mines  for  steam  and  heat 


Total  production 


Short  tons. 


410,722 
3.646 


13,464 


Spot  valoe. 


427,832 


$558,874 


Huerfano  county  has  been  yery  actively  developed  since  1888.  The 
completion  of  the  Missouri  Pacific  and  Chicago,  Bock  Island  and  Pa- 
cific railways  to  Pueblo  and  Denver,  and  the  consequent  opening  of 
large  and  prosperous  markets  in  ^ansa«  and  IS^ebraska,  together 
caused  the  purchase  and  development  of  many  mines  which  previously 
had  been  undeveloped.  The  largest  new  product  came  firom  the  Colo- 
rado Fuel  Company,  which  bought  and  opened  the  Eouse  mine.  The 
vein  worked  here  is  6  feet  in  thickness,  and  the  coal  is  one  of  the  best 
which  reaches  the  Denver  market.  It  is  semi-coking,  contains  a  low 
X>ercentage  of  water,  and  bums  freely  and  with  great  heat. 

At  Loma,  3  miles  &om  Walsenburg,  the  Southern  Colorado  Coal 
Company  has  opened  the  Loma  mines,  to  be  operated  in  connection 
with  the  Chicago,  Eock  Island  and  Pacific  !Etailway.  The  vein  worked 
is  7  feet  in  tldckness,  and  in  quality  the  coal  very  closely  resembles 
that  fix>m  the  Bouse  mine. 

The  following  analyses  have  been  made  of  coal  fix>m  the  Lenox, 
'^<^itland|  and  Bouse  mines: 


COAI.. 
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J«aIyMt  0/  ooaU  from  Huerfano  eowti^,  Colorado. 


Lenox. 

Maitland. 

Sonae. 

Water 

Per  eeiU, 

2.02 

41.18 

45.86 

10.54 

Percent 

8.10 

88.12 

48.58 

10.20 

Percent 

2.66 

86.71 

51.41 

0.22 

Vo1M41«  m  ftUer  ..,..,-r,r..-..r.,--rT 

Fixed  carbon 

AAh -r-r 

Total 

100.00 

100.00 

100.00 

Snlphnr .••..... 

1.80 

2.04 

1.873 

LAS  ANIHAS  COUNTY. 


JPirodnet  of  oodl  in  La$  Animat  county,  Colorado,  from  1886  to  1890, 

Yeara. 

Rhorttona. 

1B86 

420,706 
606,540 
706,456 
003,534 
1,154,668 

18H7 

1888 

1880 , 

1890 

Coal  production  of  Las  Animas  county  in  1890,  and  its  value. 


Sold  for  raOway  and  oommeroial  uae 

Sold  to  local  trade  and  used  by  employds 

Hade  into  coke 

Used  at  minea  for  ateam  and  heat 

Total  prodnotion .^ 


Short  tons. 

Spot  value. 

030,254 

10,917 

206,266 

7,231 

1,154.668 

$1,335,866 

Las  Animas  is  by  far  the  most  important  coal  producing  county  in  the 
State,  and  the  increase  in  the  annual  production  since  1887  has  been 
phenomenal.  The  product  of  1888  was  40  per  cent  larger  than  that  of 
1887,  and  that  of  1889,  40  per  cent,  more  than  that  of  1888.  The  prod-^ 
net  of  1890  was  20  per  cent,  greater  than  that  of  1889,  and  considerably 
more  than  twice  that  of  1887. 

The  mines  of  Las  Animas  county  were  described  in  Mineral  Besources 
for  1888.  Three  of  the  more  important  ones  are  the  Chicosa,  Sopris,  and 
Victor,  of  which  the  following  analyses  have  been  made. 

Analyses  of  coals  from  Las  Animas  county,  Colorado, 


Chicosa.  (a) 

Sopris. 

Victor. 

Water 

Per  cent. 

0.20 
28.04 
64.51 

6.35 

Per  cent. 

0.61 
33.18 
57.56 

8.65 

Percent. 

1.26 
36.40 
53.10 

0.24 

Volatile  matter 

Pixed  earbon ...^...r. 

Aah 

TOM 

100.00 

100.00 

100  00 

BflJAlllir  a  .•■■■..■■...■•...•■..............'•T.T---'-- 

0.27 

.75 

Lll 

•llada  bj  Mr.  W.  DeardOB. 
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LA  PLATA  COUNTY. 
Produei  cf  eatU  in  La  Plata  countjf,  Colorado,  fnm  1S86  to  1890. 


1886 
1887 
1888 
1889 
1890 


Short 


18.166 
22,880 
83.635 
34.971 
43,183 


Coal  production  of  La  Plata  county  in  1890  and  iU  value. 


Sold  for  railway  and  commercial  nao 

Sold  to  local  trade  and  uaed  by  employfta 

Hade  into  coke 

Uied  at  mine  for  rtteam  and  heat 

Total  prodnction , 


Short  tone. 


28,607 

1,156 

13, 310 

30 


48,193 


Spotralne. 


$119,005 


The  coal  mines  of  La  Plata  county  are  operated  only  for  the  local  de- 
mand in  Durango  and  Silverton,  both  small  towns.  Some  of  the  coal 
is  bnmed  in  locomotives  on  the  Denver  and  Eio  Grande  railroad,  and 
most  of  that  from  the  Porter  mine  is  coked  for  the  use  of  the  San  Juan 
smelter  at  Durango. 

4!M,ly90»  of  La  Plata  county  ooaU, 


Fairmonnt 
yein. 

Porter-La 
PlaU  Toin. 

Carbonaiiia. 

Water 

Percent 

1.25 

89.71 

52.90 

6.14 

Percent 

1.11 

86.54 

51.69 

10.66 

Percent 

L16 

84.88 

sa.69 

1L82 

Volatile  matter 

Fixed  carbon. ....... ..^. 

Ath r...r-r...... 

Total 

1U0.00 

lOO.OO 

100.00 

Sulphur - 

1.450 

1.22 

Porter  vein. 

Peacock 
Toin. 

Graden 
TOin. 

San  Joan. 

Water 

Percent 

a63 

34.70 

57.30 

7.37 

Per  cent 

2.40 

84.31 

51.96 

11.22 

Percent 

2.94 

85.63 

50.05 

10.78 

Percent 

1.12 

87.30 

54.60 

6.89 

Volatile mattAr^  -.r-^r-,,,^^-    -..-.- 

"Fixed  carbon 

Aah 

Total 

100.00 

100.00 

100.00 

100.00 

Snlphnr 

0.737 

L68 

1.58 

0.864 

GOAL. 
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DOIiOSES  OOUNTT. 
Pnimia0feaaii»DolarmanMijf,  Colarado,  from  JS87  ia  1990,  im$kul9$. 


1«8 


Short  tons. 


1, 


800 


The  one  mine  worked  in  Dolores  eounty  is  to  supply  the  Grand  View 
smelter  at  Kico,  8  miles  from  the  mine.  The  coke  ficom  the  coal  is  said 
to  be  of  poor  quality  and  very  exx>ensiye. 


WBSTIBir  PIYISIOH. 


PITKIN  OOXmTY. 


Froduet  of  oooZ  in  Pitkin  oonnt^,  Colorado,  from  1887  io  1890. 


Yeftra. 


1887 
1888 
1880 
1800 


SboritoBs. 


4.000 
28,113 


74. 


Coal  production  of  Pitkin  oouniy  in  1890  and  0$  val%te» 


Sold  tar  railway  and  oomiiierclal  um 

Sold  to  local  trade  and  used  by  employte 

Mado  Into  ooke 

Used  at  minos  for  atoam  and  beat 

Total  production 


Sb<nt  tons. 


14,012 

060 

56,000 

2,500 


74.802 


Spot  Talne. 


$107,825 


The  only  mine  in  this  county  producing  in  1890  was  the  Spring 
Oulch,  operated  by  the  Grand  river  Coal  and  Coking  Company  of  Colo- 
rado. The  coal  yields  an  excellent  coke,  which  gives  the  greatest  satis- 
&ction  in  blast-furnace  use.  The  coking  ovens  are  located  at  Cardiff, 
on  the  Roaring  Fork  of  Grand  river,  and  about  4  miles  south  of 
Glenwood  Springs.  The  coal  of  this  county  varies  from  a  high  grade 
anthracite  to  a  dry  bituminous,  and  the  completion  of  the  railway  being 
built  up  Bock  creek  from  Carbondale,  and  connecting  the  mines  with 
the  Colorado  Midland  and  Denver  and  Bio  Grande  railways,  will  largely 
increase  the  output. 


I 


190  MINEBAL  BE80UBCES. 

GASBTEIiB  OOT7KTT. 
Product  of  coal  im  Ourfidd  oountjf,  Colorado,  from  1987  to  1890,  MUulm, 


• 

1887 

1888 

1889 

1890 


Short  tons. 


80,000 
115,000 


188,884 


Coalprod^iolion  of  Oar/Md  comiUjf  in  1890  amd  iU  voZne. 


Sold  for  railway  and  commerolal  use 

Sold  to  local  trade  and  used  by  employes 

Made  into  ooke 

Used  at  mines  for  steam  and  heat 


Total  product. 


Short  tona. 


188,884 
11,300 


8,700 


(a) 188, 884 


Spot 


$388,218 


a  Slack  coal  uaed  for  iteam  at  three  mines  not  Inolnded  and  no  aooonnt  kept. 

The  toimage  of  coal  from  Garfield  county  is  yet  comparatiyely  small, 
the  distance  from  the  principal  markets  in  Colorado  being  great  and 
the  cost  of  transportation  made  high  by  adverse  gradients.  The  com- 
pletion of  the  standard  gauge  track  past  the  principal  mines  and  to 
Utah  x>oiuts  will  probably  lead  to  increased  production  fix>m  these 
mines  to  supply  Utah  trade.  Kone  of  the  coal  mined  in  this  county  is 
coked,  the  greater  portion  of  the  output  being  dry  bituminous  coal  of 
good  quality.  The  mines  and  coal  of  this  county  have  been  fully  de- 
scribed in  past  volumes  of  this  series. 

GUNNISON  COUNTY. 
Product  of  coal  in  Gunnison  county,  Colorado,  from  1886  to  1890. 


1886 
1887 
1888 
1880 
1890 


Short  tons. 


150,061 
243,123 
258,874 
252.442 
220,212 


Coal  production  of  Ounnison  county  in  1890  and  its  valus. 


Sold  for  railway  and  commercial  use 

Sold  to  local  trade  and  need  by  employes 

Made  into  ooke 

Used  at  mines  for  steam  and  heat. 


Total  production. 


Short  tons. 


163,875 

2,063 

07,606 

5,069 


(a)  229, 212 


SpotfaliMb 


%iV 


1440,196 


•  Of  this  total  52,707  short  tons  was  •ntfaraiotte  cooL 
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MESA  COUNTY, 


Froduci  of  coal  in  Mesa  county,  Color a^,  frcm  1888  to  1890, 


Coal  production  of  Mesa  county  in  1890  and  its  value. 


Sold  foi  railway  and  oonmieroial  nae 

Sold  to  local  trade  and  naed  by  employ6i 

Made  into  ooke 

XJied  at  mines  for  ateaoi  and  heat 


Total  prodaction. 


Short  tons. 


950 
50 


1,000 


Spot  Tslne. 


$2,000 


SAN  MIGUEL  COUNTY. 
Product  of  coal  in  San  Miguel  county,  Colorado,  in  1889  and  1890. 


Years. 


18» 
1890 


Short  tons. 


1.800 
1,500 


Coal  production  of  San  Miguel  county  in  1890  and  its  value. 


Sold  for  railway  and  oommercial  use 

Sold  to  local  trade  and  used  by  employ6s 

Hade  into  ooke 

Used  at  mines  for  steam  and  beat 


Total  prodaction. 


Short  tons. 


1,500 


Spot  value. 


1,500 


$3,000 


Two  small  mines  supplied  fuel  to  Telluride  and  vicinity  in  1890,  but 
the  completion  of  the  Denver  and  Bio  Grande  Southern  railroad  from 
Dallas  to  Telluride  early  in  1891  will  probably  cause  coal  mining  in 
this  county  to  cease  through  the  introduction  of  other  coal. 


DELTA  COUNTY. 
Product  of  coal  in  Delta  oounty,  Colorado,  in  1889  and  1890. 


1880 


Short  tons. 


1,857 
775 
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Coal  prodneUon  of  Delta  oounty  in  1890  and  iU  voIim. 


• 

Short  toD8. 

Spot  yalao* 

8old  fnr  r^lwAy  't^  OAintnArcl^l  p«a---  t-^t-t-^-t-t^.^^t^^-^ 

550 
225 

Sold  for  local  trade  and  used  by  employte 

Total  prodnioilon 

775 

11,125 

HONTEZUIkU.  COUNTY. 
Product  of  ooal  in  Montezuma  county,  Colorado,  in  1889  and  1890. 


Tears. 

Short  tona. 

1888 : 

816 
238 

1890 

Coal  production  of  Montcgwma  county  in  1890  and  it»  value. 

Short  tona. 

Spot  yalne. 

Sold  for  railway  and  oommercial  use 

140 

Sold  to  local  trade  at  mine  and  nsed  by  employes 

88 

Made  into  coke r....r..r 

TTiMd  at  minfA  for  iteam  and  beat 

Total  DTodnotion ....■■ ■ 

238 

$808 

In  the  newly  created  county  of  Montezuma  the  La  Plata  coal  beds 
outcrop  at  various  xx)int89  and  near  the  town  of  Oortez  seyeral  small 
mines  have  been  opened  and  a  little  coal  produced  in  1890  to  supply 
the  limited  local  demand  for  domestic  use.  The  product  is  a  non-coking 
bituminous  coal,  similar  to  that  mined  in  La  Plata  county,  Colorado. 

BIO  BLANOO  COUNTY. 


Product  of  ooal  in  Rio  Blanco  county,  Colorado,  in  1889  and  1890, 

Years. 

Short  tona. 

• 

1888 

2.000 
200 

1880 

Coal  production  of  Bio  Blanco  county  in  1890,  and  ite  value. 


Sold  for  railway  and  commercial  use 

Sold  to  local  trade  and  need  by  employda 

Made  into  coke 

Used  at  mine  for  iteam  and  heat 


Total  production 


Short  tons. 


200 


200 


SpotTalne. 


$A00 


The  coal  production  of  Bio  Blanco  county  is  made  from  a  few  small 
mines,  and  only  to  supply  the  local  trade  at  Meeker.    The  county  has 
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not  yet  been  entered  by  any  railway  line,  and  tlie  pox)ulation  is  small. 
The  coal  field  is  tbe  extension  nortliward  of  the  imi)ortant  Glenwood 
field  and  has  been  described  in  previous  volumes  of  the  Mineral  Re- 
sources. 

Coal  product  of  Colorado  from  1864  to  1890,  inclusive. 


Years. 


1804. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 
1871. 
1873. 


1873. 


1879. 


1878. 


1877. 
1878. 


1879. 


1880. 


1881. 


188A. 


1888. 


Localities. 


Jefferson  and  Bouldor  counties 
do 


1B74..... 


do 

do 

do 

do 

do 

do 

do 

Weld  county 


Jefferson  and  Bonlder  conntics  . . . . 

Weld  county 

Laa  Animas  and  Fremont  oonnties 


Jefferson  and  Boulder  oonnties  . . . . 

Weld  county 

Las  Animaw  and  Fremont  counties 


Jefferson  and  Boulder  oonnties  . . . . 

Weld  county 

Las  A  nimaa  and  Fremqnt  counties 


Jefferson  and  Boulder  counties  . . . . 

Weld  county 

Las  Animas  and  Fremont  counties 


Northern  division 
Central  division  . . 
Southern  division. 

Korthem  division. 
Central  division  . . 
Southern  division. 


Northern  division 

Central  division 

Southern  division 

Northwestern  division. 
Unreported  mines 


Northern  division 

Central  division 

Southern  division 

Northwestern  division. 
Unreported  mines 


Northern  division 

Central  division 

Southern  division 

Northwestern  division. 


Northern  division 

Central  division 

Southern  division 

Northwestern  division 


Northern  division 

Central  division 

Southern  division 

Northwestern  division 


Northern  division 

Central  division 

Southern  division 

Southwestern  division. 


Northern  division 

Central  divlMinn 

Son  them  division 

Southwestern  division. 


Product. 


Short  tons. 

500 

1,200 

6,400 

17,000 

10,500 

8,000 

13,500 

15,600 


14,200 
54,340 


14,000 
43.790 
12,187 


16,000 
44,280 
18,092 


23,700 
50,860 
15,278 


28,750 
68,000 
20,316 


87,825 
73,137 
39,668 


182, 630 
70,647 
69, 455 


123, 618 

136, 020 

126, 403 

1,064 

50,000 


68,540 


69,977 


77,878 


98,838 


117,666 
160,000 


200,630 


822,732 


156,126 
174, 882 
269,045 
6,691 
100,000 


437,006 


300,000 

243, 694 

474,285 

43,500 


706,744 


243, 003 

396, 401 

501,307 

87, 982 


1,061,479 


253, 282 

296,188 

48:},  805 

96,689 


1,229,603 


242.846 
416, 373 
571.684 
125, 159 


1,180,024 


260.145 
408.  857 
537.  785 
161, 551 


1,356,062 


1,368,338 


778  MlN 13 
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Coal  product  of  Colorado  from  1864  to  1S90,  inchisire — Continaed. 


Yean. 


1887. 


1888. 


1889. 


1880. 


Localities. 


Korthom  division 
Contral  diYision  .. 
Soutliem  division 
Weatem  division . 


Northern  division 
Central  division  . . 
Sonthem  division. 
Western  division  . 


Prodaot. 


Short  tons. 
364,  G19 
491.704 
662.  230 
273,122 

1,791,735 


353.909 
529, 891 
899,690 
401, 987 


Northern  division 
Central  division  . . 
Southern  division. 
Western  division . 


364.928 

370. 324 

1, 362.  222 

499,707 


2,185,477 


Northern  division i      488,010 

Central  division i      473,329 

Southern  division '  1,626,493 

Western  division j      491,171 


2,597.181 


3,077,008 


GEORGIA. 

Total  product  in  1889,  225,934  sliort  tons;  spot  value,  $338,901.  To- 
tal product  in  1890,  228,337  short  tons;  spot  value,  $238,315. 

The  coal-producing  district  of  Georgia  lies  in  the  extreme  north- 
western portion  of  the  State  and  along  the  eastern  border  of  the 
Appalachian  coal  field.  The  production  up  to  the  close  of  1890  has 
been  limited  to  Dade  county,  but  during  that  year  active  development 
work  was  carried  on  in  Walker  county,  and  the  company  controlling 
the  property  reports  that  it  expects  to  be  in  operation  in  1891. 

The  Dade  county  mines  operate  very  steadily,  reporting  for  1890, 
three  hundred  and  thirteen  days  mining,  and  employing  425  men.  The 
following  tables  show  the  production  of  Georgia  for  1889  and  1890  with 
the  value  and  distribution  of  the  product. 

Coal  product  of  Georgia  in  1889  and  1890  hy  oounttef. 


Years. 

Loaded  at 
mines  for> 
shipment. 

Sold  to  local 

trade  and 

used  by 

employes. 

Used  at 

mines  for 

steam  and< 

heat. 

Made  into 
coke. 

Total 

amount 

produced. 

Total 
value. 

Number 
of  days 
active. 

Average 
number 

em- 
ployed. 

1889 

1890 

Short  tont. 
46,131 
57,049 

Short  tont. 
158 

Short  tona. 

15,000 

Short  Umt. 
164,645 
170, 388 

Short  tono, 
225,934 
228,337 

$338,001 
238,315 

313 

425 

Coal  product  of  Georgia  from  1884  to  1890. 


1884 

1885 
1886 
1887 


Short  tons. 


I 


160.000 
150,000 
223,000 
313,715 


Yean. 


1888 
1889 
1890 


Short  tons. 


180,000 
225,934 
228,337 
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IDAHO. 

In  the  1888  volnine  of  Mineral  Eesonrces,  Idaho  is  credited  with  a 
ooal  product  of  400  short  tons,  valued  at  $1,800.  The  census  investiga- 
tion of  1889,  however,  Mled  to  discover  any  producing  mines  in  that 
year,  and  no  product  has  been  reported  in  1890.  There  have  been  some 
coal  discoveries  in  the  State,  but  Mr.  F.  F.  Ohisolm,  who  has  visited 
the  localities  to  investigate  the  subject,  reports  the  coal  of  so  poor  a 
quality  that  it  will  not  bear  competition  with  other  coals  brought  into 
the  State,  nor  with  the  wood  which  is  plentiful  in  the  same  localities. 


II^I^IKOIS.Ca) 

Total  product  in  1889, 12,104,272  short  tons;  spot  value,  $11,755,203. 
Total  product  in  1890, 15,292,420  short  tons;  spot  value,  $14,171,230. 

According  to  the  census  report  on  the  production  of  coal  in  Illinois 
for  1889,  the  number  of  tons  produced  was  12,104,272.  Col.  Lord, 
for  the  same  period,  gives  the  product  as  11,597,963  short  tons.  The 
difference  is  but  little  more  than  4  per  cent.,  and  serves  to  show  the 
value  and  practically  correct  work  of  the  state  bureau  of  statistics. 
In  the  accompanymg  tables  of  production  the  figures  for  1889  are  taken 
from  the  published  reports  of  the  Census  Oflftce,  while  those  for  other 
years  and  in  the  comparative  tables  in  which  the  product  for  1889  is 
contained.  Col.  Lord's  figures  are  adhered  to.  The  following  table 
shows  the  product  for  1889,  with  the  distribution  and  value: 

Coal  product  ofUlinoUfor  1889,  by  counties* 


OoimtiM. 


Adims. 
Bond... 
Brown .. 
Bureaa.. 
Calhonn , 


Ci 

ChriBtlaa.. 
Clinton... . 
Crswford.. 


F^nuiklin 
Fnlton  .. 
GiUlatin. 
Oraene.. 
Gnmdy . 


Disposition  of  total  product. 


Loaded  at 

mines  for 

shipment 

on  luilroad 

cars  and 

boats. 


Sold  to  lo- 
cal trade 
at  mines. 


Short  torn.  Short  tona. 


60,510 


270,535 


100,861 
130,417 


382,018 

40,008 

1,880 

524,412 


204 

0,000 

60 

44,103 

067 

8,114 
19,45^ 

6,850 
100 
770 

700 

67,743 

2,455 

12, 912 

23,083 


Used  by 
employes. 


Short 
ton*i 


413 


790 
14 

40 
1,150 
1,062 

10 
5 


4,070 
232 
169 

6,148 


Used  for 

steam  at 

mines. 


Short 
tons. 


3,000 
'27."i46 


186 

6,686 

U,711 


11,952 

448 

8 

952 


Mann- 

factored 

into  coke. 


Short 
torn. 


11,200 


Total 
product  of 
coal  of  all 
grades  for 

1880* 


Short  tont. 

294 

62,023 

60 

842, 5ra 

981 

3,378 

136,658 

156,040 

110 

775 

700 

466,383 

54,34;i 

14, 969 

554,595 


Total 
amount  re- 
ceived for 
ooal  sold  in 
1889. 


$730 

58,783 

90 

441,360 

1,226 

5,702 

106,745' 

128.957 

220 

1,170 

1.050 

503,912 

88, 732 

24,436 

778,762 


a  QtMsticB  for  1890,  compiled  from  the  annnal  report  of  Col.  J.  S.  Lord,  secretary 
of  the  bnie»a  of  labor  statUtios  of  the  State  of  niinois. 
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Coal  product  oflUinoiafor  1889,  hff  opwifiM— Continned. 


OofimtleB. 


Hamaton. 
Hancock  . 
Hardin... 
Henry.... 
Jackaon.. 


Jasper... 
JeflerMm 
Jersey  .. 
Johnson. 


Knox 

LaSaUe 

LiTingston.. 

Lofinn 

H(u)onoa^. 


KoLean.. 
Haoon.... 
Macoupin 
Ifadison.. 
ICarion... 


Marslian.... 
Menard  ..... 

Mercer 

Montgomery 
Morgan 


Peoria 

Perry  .... 

Pike 

Randolph 
Bichland. 


Bock  Island. 

8t  Clair 

Saline 

Sangamon... 
Sohnyler.... 


SooU 

Shelby  .... 

Stark 

Taaewell. 
Yermilion, 


Warren 

Washington. 
Will. ....... 

Williamson  . 
Woodford... 


Total. 


Disposition  of  total  product. 


Loaded  at 

mines  for 

shipment 

on  railroad* 

oars  and 

boats. 


Short  tont. 


70.388 
463.176 


8,000 
61,831 


740.782 

276.667 

106,688 

66,660 

117.897 
103.420 
1,287.666 
468,680 
198,682 

36,866 
202.608 
232,960 

10,078 


446,871 
436,288 


03,022 


18,824 

1,090,664 

20,032 

722,234 

10,666 

13,000 


200 

60,906 

494,916 


26,183 
276,668 
176, 189 

79,381 


9,884,888 


Sold  to  lo- 
cal trade 
at  mines. 


Short  tont. 

460 

6,170 

40 

87,727 

87,496 

100 
1,776 
1,086 

410 
2,286 

46,160 
176, 603 
48,020 
86,317 
26.003 

40,167 
02.365 
61,164 
75,900 
10,996 

10,130 
42,873 
19,955 
'  12,930 
10,806 

128,709 

22,983 

86 

16,409 

118 

48,022 
126,269 

6,506 
184,112 

4,280 

8,000 
11,703 
21,203 
14.806 
88,917 

16,902 

7.031 

6,960 

12,263 

48,018 


Used  by 
employes. 


1,600,478 


Short 
ton§. 


79 


1,276 
6,939 


66 

17 
100 
900 

620 

16,663 

8,611 

0,837 

1,107 

8,630 
390 
6,072 
3,024 
2,967 

977 

1,024 

2,861 

40 


4,482 
6,144 

17 
612 

27 

601 
1,904 

708 

9.289 

60 

647 

47 

169 

682 

2,186 

101 

136 

6.500 

1,087 

2,124 


111,224 


Used  for 

steam  at 

mines. 


Short 
tont. 


8,166 
17,023 


120 
1 


770 

20 

80,184 

8,992 

4,260 

1,876 

7,660 

875 

44,220 

28,483 

8.275 

4,800 
8,650 
6.388 
1.200 
428 

0,238 
27,140 


1,822 


1,280 

42,620 

860 

80,068 

6,600 

102 


6 
1,726 
7,101 

11 
1,667 

18, 520 
4,680 

U,000 


806,787 


Manu- 

fsctnred 

into  coke. 


Short 
tont. 


1,700 


Total 
product  of 
coal  of  all 
grades  for 

1880. 


Short  tont. 

460 

6.240 

40 

112,642 

513,634 

100 

1,950 

1,104 

3,510 

65,286 

46,790 
073,832 
338,089 
164,602 

06,336 

160.134 
106,550 
1, 339, 112 
676,996 
220.819 

51,762 

255,050 

262,173 

33,248 

20,556 

588,800 
492,556 

102 
Ul,365 

140 

69,127 

1,269,366 

37,096 

894,703 

29,094 

16.730 
11,750 
21.568 
68,010 
603,208 

16,104 

34,917 

301.638 

193, 159 

140,523 


12,900  ;  12,104,272 


Total 
amount  re- 
oelved  for 
coal  sold  in 

1889. 


0«»75 

8,025 

50 

150,978 

474,933 

200 

2,025 

1,669 

3,020 

78,588 

68,646 

1,118,631 

376,747 

174,631 

164,648 

216,636 
229,131 
973,487 
438.861 
176,982 

63,890 

238,861 

205,132 

33,470 

80,963 

607,440 

400,126 

198 

86,446 

280 

70,023 
840,883 

82,724 
783,270 

26,863 

26,203 
20,165 
31,810 
74,173 
606,508 

30,378 

32.538 

353,483 

138,787 

184,934 


11,755,203 


The  product  of  Imnp  coal  in  Illinois  in  1890  was  12,638,364  short  tons, 
valued  at  912,882,936.  Gol.  Lord  estimates  that  in  order  to  obtain 
the  entire  product  of  all  grades  of  coal — which  shall  include  nut,  x)ea, 
and  slack — ^the  above  tonnage  should  be  increased  about  21  -per  cent 
and  the  value  about  10  per  cent.  Following  this  suggestion  the  total 
product  of  all  grades  for  1890  (corresx>onding  with  the  statistics  for 
1889)  is  found  to  be  15^292^420  short  tons  valued  at  $14,171,230. 

The  foregoing  flgores  esdtdbit  an  increase  in  the  product  of  1890  over 
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1889  of  3,188,148  short  tons,  and  in  value  of  $2,416,027.  According  to 
Colonel  Lord's  statements  tiie  value  of  lump  coal  per  ton  at  the  mines 
decreased  from  $1.08  in  1889  to  $1.02  in  1890.  The  average  value  of  the 
total  product  of  all  grades  decreased  fpom  97  cents  per  ton  in  1889  to 
93  cents  per  ton  in  1890. 

The  number  of  employes  reported  by  the  census  office  in  1889  was 
23,934  'y  Colonel  Lord's  report  for  the  year  gives  30,076.  This  variance  is 
readily  accounted  for  by  a  corresponding  difference  in  the  number  of 
days  worked.  The  average  number  of  days  actually  made  by  the  23,934 
men  rexx)rted  by  the  census  office  was  214.  Colonel  Lord  reports  the 
average  number  of  day^  the  collieries  were  active  as  211.5.  The  miners 
however  wiD  work  only  about  four  days  in  five,  which  would  reduce  this 
average  to  about  175  days  per  man,  or  an  equivalent  average,  number 
of  men  considered,  to  that  given  by  the  Census  Office. 

dumber  and  classification  of  mines, — ^The  number  of  mines  in  Illinois 
rexx)rted  by  the  census  for  1889  was  1,072,  of  which  358  are  given  as 
commercial  operations  and  714  as  local  banks.  The  State  report  gives 
an  aggregate  of  854  openings  in  1889,  and  936  in  1890.  Analyzing  the 
character  of  these  on  the  basis  of  their  output  for  1890  and  by  districts, 
the  following  results  are  obtained: 

ClastificaHon  of  IlUnoii  eoal  mines  by  output  and  dietrieii. 


Distrloto. 


Fiz«t 

Second  ... 
Third—. 
Fourth... 
Filih 

Totel 


Number  of  mioee  pzoducing— 


Less 

than  1,000 

tons. 


18 
149 

115 
48 
88 


898 


Prom 

1,000  to 

10,000 

tons. 


20 
86 
108 
38 
51 


301 


From 

10,000  to 

60,000 

tons. 


14 
37 
27 
65 


155 


Over 

60,000 
tons. 


19 
5 
18 
26 
19 


82 


Totid 

namber 

of  mines 

of  aU 

kinds. 


79 
254 
273 
137 
193 


936 


This  illustrates  the  relative  importance  of  the  mines  id  the  several 
districts  as  they  have  been  found  and  reported  for  the  past  year.  An 
opx)ortunity  to  compare  this  with  classifications  of  a  similar  kind  made 
for  a  series  of  years,  is  presented  in  the  following  table: 

CUu9ificaHon  of  FlUnoia  ooal  minee  hf  annual  ouiputfor  eight  years. 


"Sxanher  of  mines  prodncing— 


1888 
1884 
1885 
1886 
1887 
1888 
1889 
1880 


Less 

than  1,000 

tons. 


209 
262 
286 
316 
320 
327 
821 
398 


From 

1,000  to 

10,000 

tons. 


233 

273 
290 
280 
278 
271 
316 
301 


From 

10,000  to 

50,000 

tons. 


135 
146 
130 
136 
130 
152 
139 
1» 


Over 
50,000 
tons. 


\ 


62 
60 
63 
57 
64 
72 
78 
«^ 


Total 
namber 
of  mines. 


639 

741 
778 
789 
801 
822 
,     854, 

\    ^\ 
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The  principal  increase  in  the  number  of  openings  reported  for  1890 
is  shown  to  have  been  in  the  least  important  class,  though  in  the  two 
higher  classes  there  is  a  notable  increase  in  the  number  of  mines.  The 
identity  of  these  new  mines,  the  place,  character,  and  output  of  each 
may  be  established  by  reference  to  the  subsequent  county  tables.  The 
relatwe  product  of  these  groups  of  mines  in  short  tons  and  for  the 
past  four  years,  as  shown  in  the  following  table,  will  still  further  illus- 
trate their  relative  importance : 

EelaHve  production  hy  the  several  olasaea  of  mines  for  four  years. 


Yean. 

Mines  producing 

more 
than  50,000  tons. 

Mines  producing 

Irom  10,000 

to  50,000  touj). 

Mines  producing 

less 
than  10,000  tons. 

Totd. 

Num- 
ber. 

Short  tona. 

Num- 
ber. 

Short  tons. 

Num- 
ber. 

Short  tons. 

Num- 
ber. 

Sliort  tons. 

1887 

64 
72 
78 
82 

6,949,894 

7,188,607 
7, 235, 577 
8,  Oil,  787 

139 

152 
139 
155 

3, 270, 681 
3, 666, 324 
3, 210, 920 
3,488,601 

598 
598 
637 
699 

1,058,315 
1,000,367 
1,151,466 
1,137,976 

801 
822 
854 
936 

10,278,890 
11,865,188 
11,697,963 
12,638,394 

1888 

1889 

1890 

The  output  for  1890, — Notwithstanding  the  strike  which  prevailed  in 
the  first  and  second  districts  during  the  earlier  months  of  the  year  the 
aggregate  product  of  the  State  has  been  considerably  larger  than  ever 
before.  The  total  for  1890  is  12.638,364  short  tons  of  lump  coal  as 
against  11,597,963  short  tons  the  preceding  year.  The  absolute  gain 
has  been  1,040,401  short  tons  of  lump  coal,  or  9  per  cent,  of  the  output 
of  1889.  The  following  groups  of  totals  show  in  what  districts  the 
gains  and  losses  have  been  made: 

Comparative  coal  product  in  Illinois  in  1889  and  1890,  hy  districts. 


Districts. 


First 

Second 

Third 

Fourth 

Filth 

The  State 


1889. 


Short  tons. 
2,630,453 

1,087,848 
2, 050, 349 
3, 164,  835 
2, 764, 478 


1890. 


Short  tons. 
2, 303, 326 
1,002,600 
2, 375, 970 
3, 716, 464 
3, 240, 004 


11,697,963         12,638,364 


Gain. 


Short  tons. 


325, 621 
651.629 
475,626 


Loss. 


Short  torn. 

227,127 

86,248 


1,852,776 


812,376 


Prom  this  it  appears  that  the  gain  in  the  central  and  Southern  field 
has  been  greatly  in  excess  of  the  losses  sustained  in  the  northern  field 
by  reason  of  the  strike.  This  does  not  cover  the  whole  case,  however, 
as  the  same  suspension  also  influenced  the  product  of  1889.  There  was 
no  work  done  in  the  disaffected  districts  during  May  or  June  of  that 
year  and  but  little  for  several  months  before;  meanwhile  there  was  no 
intermission  of  operations  in  other  parts  of  the  State.  Thus  the  fiscal 
year  of  1889  also  showed  a  falling  oft'  in  the  tonnage  of  the  northern 
field  and  an  increase  in  that  of  the  central  and  southern.  The  gains  in 
one  quarter,  however,  were  not  enough  in  that  year  to  make  up  for  the 
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losses  in  the  other,  and  the  net  decline  in  product  for  the  State  was 
257,225  tons.  TakiQg  the  results  of  the  two  years  in  combination  there 
was  a  falling  off  of  product  in  the  northern  field  of  694,452  tons  in  1889 
and  of  312,375  tons  in  1890,  or  1,006,827  tons  in  all,  while  in  the  central 
and  southern  districts  there  was  an  increase  of  437,227  tons  in  1889  and 
of  1,352,776  tons  in  1890,  or  of  1,790,003  tons  in  all.  The  difference  be- 
tween these  totals,  783,176  tons,  represents  the  net  increase  in  the  ton- 
nage of  the  State  during  the  last  two  years,  or  since  1888,  notwithstand- 
ing the  serious  interi:uption  of  business  and  consequent  impairment  of 
output  which  resulted  from  the  six  months  of  controversy  about  wages. 
These  facts  afford  rather  strong  evidence  of  the  material  progress  of 
the  industry  and  incidently  point  to  a  x)ossible  though  gradual  shifting 
of  the  center  of  greatest  activity  &om  the  northern  to  the  central  coal 
field. 

Total  product  of  lump  eoal  in  UlinoUfor  ten  years. 


1880 

1883 
1883 
1884 
1885 


Short  tonB. 


6,115,377 

9, 115. 653 

10, 030. 991 

10, 101, 005 

9,791,874 


Tears. 


1886 
1887 
1888 
1889 
1890 


Short  tons. 


9,246,436 
10,278,890 
11.855,188 
11, 597, 963 
12,038,364 


For  the  year  1882  and  for  each  subsequent  year  these  statistics  have 
been  compiled  by  the  Illinois  State  bureau;  the  figures  given  above  for 
1880  are  those  published  by  the  Tenth  United  States  Census.  The 
results  for  1881  are  omitted  from  this  table  for  the  reason  that  no  State 
report  on  this  subject  was  made  prior  to  1882. 

The  conspicuous  feature  of  this  showing  is  the  fact  that  the  output 
of  coal  in  this  State  has  more  than  doubled  during  ten  years.  It  is 
observable,  however,  that  the  increase  has  not  been  uniform  from  year 
to  year,  but  that  from  1883  to  1887  there  was  a  decline  in  tonnage,  fol- 
lowed by  material  gains  in  more  recent  years. 

Although  the  mining  of  coal  has  been  carried  on  to  greater  or 
less  extent  in  fifty-seven  counties  in  the  State  during  the  last  year,  the 
greater  portion  of  the  total  product  has  been  derived  from  comparatively 
few  of  them.  The  relative  rank  of  the  ten  counties  from  which  the 
greatest  quantities  have  been  mined  is  indicated  as  follows: 

Product  of  ooal  in  the  ten  principal  oountiee  of  Illinoia  in  1890. 


1 

2 
3 

4 
6 


Counties. 


Mftoonpin  .. 
St.  Clair ... . 
La  Salle.... 
Sangamon  .. 
Vermilion  .. 


Short  tons. 


1, 869, 919 

1, 332. 978 

926. 214 

879, 888 

704,509 


Bank. 


6 

7 

8 

9 

10 


Countiea. 


Gmndy 

Mn<UiM)n 

Jackson. 

Perry... 

Peoria... 


Short  tons. 


654,017 
646,228 
580. 521 
497,768 
482,725 
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The  amount  of  coal  derived  from  these  ten  coontieB  was  8,074,767 
short  tons,  or  about  two-thirds  of  all  the  coal  produced  in  the  State. 

Following  is  a  statement  of  the  output  of  each  county  for  a  series  of 
four  years,  with  the  gain  and  loss  in  each  county  during  1890: 

Comparative  ooal  product  of  Illinois  in  1887,  1888, 1889,  and  1890, 


Distriots. 


First  district 


Counj^ea: 

GrundT  ... 
Kankakee . 
La  Salle.... 
Livingston 
Will 


Second  diatrict. 


Conn  ties : 

Bureau 

Hancock.... 

Henry 

Knox 

Marshall.... 
HcDonongh. 

Mercer 

Kook  Island 
Schuyler.... 

Stark 

Warren  .... 


Third  distriot. 

CountieB : 

Cass 

Fulton 

Loran .... 
McLean  .. 
Menard  ... 
Peoria.... 
Tazewell  . 
Vermiliou 
Woodford 


Fourth  district 


Counties: 

Bond 

Calhoun 

Christixm.... 

Coles 

EiTingham  . . . 

Greene 

Jasi)er 

Jersey 

Macon 

Macoupin . . . . 

Madison 

Montgomery. 

Morgan  

Pike 

Kicliland  .... 
Sangamon  ... 

Scott  

Shelby 


U 


Fifth  district 

Counties: 
Clinton  . . 
Franklin 
Gallatin  . 
Hardin .  . 
HnniiU<jn 
Johnson  . 
JaokBOD  .. 


Output. 


1887. 


Short  tons. 
2,686,829 


792,954 

97,000 

1, 125, 236 

887,600 

284,040 


1,069,027 


429,680 
6,208 

117, 533 
64,324 
73. 028 

110, 103 

127.  708 
85, 282 
22. 686 
17,805 
13, 810 


1888. 


Short  tons. 
2,877,794 


862,866 

82,000 

1,090,436 

495,388 

847, 105 


1,293,187 


636,097 
6,515 

108, 831 
57,043. 
87.'013 

104,274 

167, 931 
57, 872 
34,403 
18.690 
15, 618 


1,781,395 


2,325 
337, 216 
159,000 
141,700 
155,621 
452, 123 
51,847 
359, 119 
122,445 


2,568,291 


86,076 


149, 973 
34,612 


12,578 


2.684 

118, 183 

926,588 

521,705 

10, 220 

6,669 


730.  3(11 
9,  802 
8,810 


2, 173. 348 


55,238 
'3i.*437 


28,000 
375,718 


2, 192, 121 


7,300 
461,589 
174,330 
117, 110 
181,075 
633,817 
59, 324 
499, 076 
158,500 


2,854,540 


38,200 

1,036 

147, 030 

27,210 


14,494 


3, 949 

280,805 

1,016,624 

512, 948 

14, 2i>5 

12, 545 


764, 970 

12, 491 

7,943 


2, 637, 546 


1889. 


Short  tons. 
2,530,463 


608,033 

67,380 

1, 039. 703 

382,965 

342,372 


1,087,848 


493,730 
6,028 

101, 716 
67,688 
59,784 
98, 386 

175,690 
47,363 
16,24S 
19, 171 
12, 149 


2,050,349 


4,414 
866,677 
138,700 
129,322 
181, 621 
454,731 
67,973 
537, 411 
169,600 


3,164,835 


69,724 

1.078 

249, 774 


19,048 


4,040 

233,309 

1, 202, 187 

490, 181 

24,425 

13,019 


846, 012 

15, 028 

7,010 


2,  704, 478 


66,463 
45,'374 


I 


28,210 
446,575 


121,^57 
*30,'64i" 


3,000 
477,474 


1890. 


Short  tons. 
2,303,326 


664,017 
62,460 
026,214 
372,504 
288,131 


1,002,000 


372, 701 
6,948 
98,734 
61,653 
56, 574 
83.401 

238, 2D0 
39,606 
21,836 
18.  072 
14,095 


2, 376, 970 


4,650 
404, 417 
164,650 
173,492 
230,662 
482,726 
81,141 
704,509 
129, 724 


3,716,464 


66,746 

1,468 

439,451 


796 

11,714 

152 

7,500 

179,050 

1,369,919 

646,228 

58,617 

16,601 

135 

164 

879,888 

20,022 

18,023 


3,240,004 


i 


170,416 

700 

52,383 

40 

450 

12, 110 

680, 621 


1890  compared  with 

1889. 


Gain. 


SJiort  tons. 


Loss. 


Short  tons. 


71,059 


020 


62,600 

"  '5,"  593' 

'i,*946' 


365,497 


236 
87,840 
25,950 
44,170 
49.041 
27,994 
13,168 
167,098 


613,222 


7,022 

390 

189,677 


796 


152 
3,460 


167, 732 

156. 047 

34,192 

3,682 

135 

154 

83,876 

4,994 

U,013 


622,612 


i 


48,859 

700 

22,839 

40 

450 

9,110 

103,047 


44,016 

4,920 

113,489 

10, 461 

64,241 


166,307 


121,029 


3,982 

5,935 

3,210 

14,985 


7,667 
"499' 


30,876 


39,876 


61,693 


7,334 


64,259 


46.086 
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Omparaikee  coal  product  of  Illlnois  in  1887, 1888, 1889,  and  X^dO— Continaed. 


DIatzictB. 


Covntiee— Oonttnaed : 

Jefferson 

Harion 

Perry 

Bandolph 

Saline 

St  Clair 

WMhington 

VfllifcTimon 


Slate  total* 


Output. 


1887. 


Short  Umt. 


08,915 
819,552 

74.263 

19, 518 
1,018,149 

40,220 
112,838 


10,278,890 


1888. 


Short  tona. 


156,976 
306,235 
167, 321 

32,550 
1,184,579 

48,600 
160,664 


11,855,188 


1889. 


Short  ton$. 


180,777 

381,347 

98,202 

35,496 

1, 196, 100 

36,220 

202,261 


U,  607,963 


1890. 


Short  tont. 

2,100 

218,409 

497,768 

134,699 

45,845 

1,332,978 

25,160 

166,336 


12,688,364 


1800  compared  with 
1889. 


Gain. 


Short  ton§. 

2,100 

37,722 

U6,421 

36,497 

10,349 

134,878 


(a)l,040,401 


Loss. 


Short  tom. 


11,060 
35,920 


•  Ket 

Number  ofemplayis. — Oontrary  to  all  precedent  the  nnmber  of  miners 
and  others  employed  at  coal  mines,  as  reported  for  1890,  according  to 
Ck)Ionel  Lord's  report,  has  not  increased  with  the  larger  output  of  coal, 
but  has  materially  £allen  short  of  the  number  reported  by  him  for  1889, 
but  it  does  show  an  increase  of  4,640  over  the  number  of  employes  re- 
ported by  the  Oensus  Office  for  1889.  The  following  figures  show  the 
number  of  employes  reported  by  Colonel  Lord  for  each  of  ten  years: 

Employ  A  in  Ulinois  coal  mines  for  ten  yeare. 


1880 
1882 
1883 
1884 
1886 
1886 
1887 
1888 
1880 
1890 


Miners. 


20,839 
20,610 
20,772 
20,973 
21,158 
23,649 
23,583 
20,106 


Others. 


8,100 
4,965 
6,174 
4,873 
6,646 
6,763 
6,493 
8,468 


Totid. 


16,801 
20,200 
28,030 
25,676 
25,046 
26,846 
26,804 
20,410 
80,076 
28,674 


These  totals  are  not  the  result  of  an  enumeration  of  the  employes 
at  the  several  mines  at  any  particular  time,  but  are  made  up  from  the 
numbers  reiK)rted  to  the  inspector  by  each  proprietor  as  the  average 
number  employed  during  the  winter  months.  This  is  readily  obtained 
from  monthly  pay  rolls,  and  though  the  result  is  necessarily  somewhat 
less  than  exact  as  to  individuals,  there  is  no  reason  to  doubt  the  sub- 
stantial correctness  of  the  numbers  thus  reported. 

It  will  be  observed,  however,  that  heretofore  there  has  been  a  uni- 
form increase  in  the  number  of  employes  corresponding  in  general  with 
the  increase  in  product;  whereas  for  .1890,  with  an  increase  of  9  per 
cent,  in  tonnage,  there  is  a  decrease  of  5  per  cent,  in  the  number  of  men 
employed.  An  examination  of  the  returns  by  districts  shows  that  this 
falling  off  is  chiefly  in  the  first  and  second  districts,  where  the  recent 
long  strike  prevailed,  and  from  which  there  was  a  general  exodus  of 
miners  at  that  time.    In  the  third  and  fourth  districta  th^  Nirotkia^ 
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force  has  remained  about  stationary,  though  the  output  has  been  larger 
than  ever^  while  in  the  fifth  district  there  has  been  an  increase  in  prod- 
uct and  a  decrease  of  7  per  cent,  in  the  number  of  men. 

DoAfB  of  active  operations. — ^There  has  necessarily  been  some  impair- 
ment of  the  time  actually  devoted  to  the  product  t>f  1890^  owing  to  the 
entire  suspension  of  operations  for  a  portion  of  the  year  in  one  ]mxK)r- 
tant  field.  The  experience  of  the  mines  in  the  various  districts  for  the 
present  and  two  preceding  years  is  given  below. 

Nwaiber  of  apmnUing  daps  in  HUnois  coal  mines  for  1888, 1889,  and  1890, 


Distiriots. 

1888. 

1889. 

1880. 

First 

216 
219 
219 
230 
219 

188 

198 

203 

240.3 

235 

178 
182 
198 
243 
232 

Second  ..•••■...•••.•.•....■.•.•...■...•.................•....'.. 

Third 

Fonrth  t, .^ ••■•«*... r «.*....« ^**^,-.*..t^........ «-,..... -r.. 

Fifth 

The  State 

2M.6 

21L6 

208.6 

The  mines  which  are  enumerated  in  this  classification  are  those  which 
are  supposed  to  have  operated  continuously  throughout  the-year,  so  far  as 
the  demand  for  coal  justified  it,  and  do  not  embrace  those  which  are 
worked  through  the  winter  months  only.  The  average  running  time  of 
all  mines  is  found  to  have  been  203.5  days  in  1890,  as  against  211.5  days 
in  1889,  and  220.6  days  in  1888.  The  falling  off  is  observed  to  have 
taken  place  in  the  first  three  districts,  while  the  average  for  the  others 
has  increased. 

Average  value  of  coal  at  the  mines, — ^The  customary  computation  of 
average  worth  of  coal  at  the  mine,  based  upon  the  figures  given  to  the 
inspectors  by  the  proprietors  of  mines,  has  been  made  for  1889  and 
1890,  and  the  results  are  presented  herewith  in  comparison  with  similar 
results  for  a  series  of  years :  ^ 

Average  talue  of  Illinois  coal  per  ton  at  ike  mines  during  eight  years. 


Districts. 

1882. 

1883. 

1881. 

1885. 

1886. 

1887. 

1888. 

1889. 

1800. 

First -TT... 

1.75 
1.87 
1.43 
1.33 
1.31 

1.59 
1.97 
1.45 
1.32 
1.20 

1.49 
1.79 
L31 
1.09 
.96 

1.41 
1.71 
1.25 
.985 
.894 

1.32 

1.57 

1.16 

.97 

.86 

1.82 

1.60 

1.10 

.89 

.82 

1.37 

1.47 

1.14 

.95 

.86 

L36 

1.43 

LIO 

.97 

.88 

L30 

L48 

LOO 

.87 

.81 

Seoond 

Third 

Fourth 

Fifth 

The  State 

LSI 

1.48 

L26 

L17 

LIO 

1.09 

L12 

L08 

L02 

The  fluctuations  in  the  average  value  of  coal  are  here  shown  for  a 
series  of  years  and  for  each  district  and  the  State.  The  averages  ad 
computed  for  the  State  present  a  uniform  decline  from  year  to  year, 
save  a  slight  exception  in  1888,  and  the  total  falling  off  in  value  since 
1882  is  50  cents  a  ton,  or  33J  per  cent.  One-half  of  this  depreciation, 
however,  occurred  in  the  first  three  years,  and  one-half  of  the  remainder 
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in  the  two  years  following.  The  farther  decline  from  $1.10  to  $1.02  h$i« 
been  more  gradnal  and  the  resnlt  of  four  years  depression  of  prices. 
Sefenjng  to  the  experience  of  the  various  districts  it  is  noticeable  that 
the  average  for  the  State  has  been  depressed  during  the  past  year, 
almost  wholly  by  the  decline  in  prices  in  the  fourth  and  fifth  districts, 
in  the  former  of  which  the  average  value  has  fallen  off  9.2  cents,  and 
the  latter  5.6  cents  a  ton. 

Prices  paid  far  mining  by  hand. — ^An  examination  of  the  following 
table  shows  the  movement  in  the  rate  of  wages  which  has  characterized 
ooal  mining  in  this  State  during  a  series  of  eight  years: 

Average  prioet  paid  per  ten  for  hand-mining,  /ram  188S  to  1S90. 


BiatrieU. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1880. 

Plrrt 

$0,917 
.983 
.875 
.71 
.619 

$0,906 
1.00 
.878 
.694 
.60 

$0,867 
.941 
.814 
.62 
.511 

$0,859 
.927 
.729 
.573 
.501 

$0,891 
.927 
.688 
.576 
.637 

$0,889 
.918 
.706 
.614 
.554 

$0,892  $0,812 
.924      .892 
.699       .680 
.599      .684 
.525      .611 

Second....................... 

Thin! 

FouTth.  ••••••.•■••...•■.....• 

EUlh 

Thu  state. 

0.802 

0.783 

0.725 

0.676 

0.727 

0.717 

0.731 

0.683 

The  foregoing  averages  have  been  computed  every  year  for  eight 
years  by  the  proi)er  combination  of  the  number  of  tons  mined  at  each 
specific  rate,  with  the  various  rates  paid  and  with  due  allowance  for 
the  difference,  where  any  is  lound,  between  the  rates  paid  in  summer 
and  in  winter.  They  are,  therefore,  mathematically  true  as  averages 
though  not  identical  with  the  price  paid  at  any  particular  place.  The 
object  of  the  table  like  that  concerning  the  average  value  of  product  is 
to  present  an  illustration  of  the  tendency,  both  of  values  and  wages,  in 
spedflc  terms,  from  year  to  year,  for  the  various  mining  districts  and 
the  State  as  a  whole. 

The  decline  in  the  average  rate  of  wages  in  this  State  during  eight 
years  is  represented  by  the  difference  between  80.2  cents  and  68.3  cents 
I)er  ton,  or  11.9  cents,  or  14.8  i)er  cent.  It  is  observed,  however,  that 
during  the  years  from  1885.  to  1889,  the  variation  from  year  to  year  was 
inconsiderable  and  without  definite  tendency,  but  that  from  1883  to  1885 
there  was  a  drop  of  about  7  cents  a  ton,  and  during  the  last  year  an 
average  decline  of  5  cents.  The  latter  is  clearly  due  to  the  reduction 
of  7^  cents  a  ton,  which  was  imposed  in  certain  districts  as  a  result  of 
the  strike  of  the  past  year.  The  average  for  the  year  following,  or  the 
current  year  (1891),  during  which  the  old  rate  of  wages  in  the  same 
field  has  been  restored,  should  consequently  be  higher.  The  specific 
fluctuations  in  the  various  districts  during  the  past  year  and  seven  pre- 
ceding years  may  be  observed  in  the  table.  The  average  decline  in  the 
first  district  is  7.96  cents,  and  in  the  second,  only  a  part  of  which  was 
affected  by  the  strike,  3.24  cents,  while  in  each  of  the  other  districts 
the  variation  is  very  small,  though  uniformly  a  decline. 
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Mining  with  muchines. — ^Tbe  amount  of  coal  nndercnt  with  machines 
dnring  the  year  has  been  somewhat  larger  than  in  any  previous  year, 
and  the  number  of  machines  in  use  has  been  greater  than  in  the  pre- 
ceding year,  though  less  than  in  the  year  1888.  The  number  of  mines 
in  which  this  method  has  been  practiced  has  not  increased,  though  the 
machines  have  been  abandoned  in  some  mines  and  introduced  in  others. 
The  statistics  for  the  last  three  years  are  as  follows: 

SkUiUtioB  of  machine  mining  in  Illinoia  for  three  years. 


1888 
1880 
1890 


Number 
ofminee. 


80 
85 
84 


Knznber 
of  m»- 
chines. 


272 
235 
266 


Knmber  of 
tonB  cnt. 


2,243,810 
2,346,718 
2,881,983 


Percent, 
of  total 
product. 


Number 

of  men 

employed. 


18.0 
20.2 
22.8 


3,088 
8,430 
8,141 


Percent. 

of  total 

men. 


10.6 
11.4 
10.0 


The  mines  reported  here  are  all  those  in  which  machines  have  been 
used  at  all,  and  is  not  confined  to  those  in  which  they  are  used  exclu- 
sively. The  inference  from  these  figures  is  that  while  the  use  of  ma- 
chines has  not  become  more  general,  the  number  has  been  increased  in 
mines  where  they  have  given  satisfactory  results. 

The  fields  in  which  the  machine  process  is  most  general  are  indicated 
by  the  following  statement  of  the  number  of  tons  mined  by  this  method 
in  each  of  the  several  districts  in  1890.  With  these  figures  are  com- 
bined the  number  and  the  names  of  the  machines  used: 


Product  hy  machine  mining  and  nwnber  and  names  of  machines  used. 


Diatrlcta. 

Total  tons 
produced. 

Number  and  kinds  of  machines  used. 

Nnm* 
bcrof 
men  em- 
ployed. 

Harri- 
son. 

Chou- 
teau. 

Inger- 
s&. 

Kang- 
ley. 

Legg. 

Sperry. 

Yock. 

Total 
machines. 

First 

Second.... 

Third 

Fourth... 
Fifth 

Total.. 

80,414 

20,000 

55,854 

1,615,453 

1, 101, 262 

14 

12 

6 

128 

54 

6 

4 

4 

27 

12 

6 

152 

69 

£24 

80 

50 

1,614 

1,173 

17 
0 

4 

8 

6 

2,881,983 

214 

26 

4 

5 

7 

4 

6 

266 

3,141 

As  compared  with  the  preceding  year,  these  figures  show  an  increase 
of  machine  product  of  241,580  tons  in  the  fourth  district  and  of  295,459 
tons  in  the  fifth  district,  with  but  slight  changes  in  the  others.  Sev- 
eral new  machines  have  made  their  appearance  during  the  year,  knovm 
severally  as  the  Ingersoll,  Kangley,  and  Sperry,  and  the  number  of 
Ohouteau  machines,  which  have  recently  been  introduced,  has  increased 
from  14  to  26. 

The  rates  of  wages  paid  to  men  employed  in  operating  machines 
have  not  materially  changed  during  the  last  three  years,  as  appears  in 
the  following  group  of  average  daily  wages : 
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Wage$paiid  mooMiM  operaianfor  three  yeture  in  iTllfioff. 


Ooeapfttion. 


Cntten.... 
Helpers ... 
Bluten... 
IxMdert... 
Timberen. 
Laborers .. 
Brillets  ... 


1888. 

1889. 

1890. 

12.88 

$2.84 

12.29 

1.70 

1.78 

1.77 

2.07 

2.00 

2.07 

L78 

1.80 

1.78 

2.02 

2.07 

2.04 

L61 

1.66 

1.78 

2.00 

2.00 

Casualties  in  1890, — ^The  number  of  accidents,  fatal  and  otherwise, 
which  have  befallen  employes  about  mines  during  1890  was  somewhat 
greater  than  in  the  year  preceding.  The  increase  in  killed  was  11,  or 
from  42  to  53,  and  the  increase  in  injured  93,  or  from  201  to  294.  The 
statistics  of  the  killed  and  hurt  in.the  mines  of  the  State  for  eight 
years  are  as  follows:  * 

CatudlHee  in  UUnoie  wol  mimee  compared  vfiik  animal  production  for  eight  yeare. 


1884 

1885 

1886 

1887 

1888 

Totals 


ber 
killed. 


134 
46 
89 
52 
41 
66 
42 
63 


ber 
beared. 


Total 

niunber 

of  men 

employed. 


281 
107 
176 
109 
180 
179 
201 
294 


462 
67.7 


1,627 
203.8 


23,939 
25,575 
25,446 
26,846 
26,804 
29,410 
80,076 
28,574 


215,670 
26,968 


Total  nnm- 

ber  of  tons 

of  coal  pro- 

dnoed. 


10,030,991 
10,101.005 
9, 791, 874 
9, 246, 435 
10. 278, 890 
11, 855, 188 
11, 597, 963 
12,638,364 


85,540,710 
10, 092, 588 


Total  casualties. 


NoD-fatal  oasnalties. 


Number 

of  em* 

ploy6B  to 

each  life 

lost. 


179.6 

556 

652.4 

497 

654 

534.7 

716.1 

589.1 


466.8 


Number 
of  tons  of 
ooal  pro- 
duoea  to 
each  life 
lost 


74,858 
219,587 
251. 074 
177, 816 
244.735 
215, 549 
276, 142 
238,459 


186,163 


Number 
of  em- 
ployes to 
eacn  acci' 
dent. 


Number 
of  tons  of 
coal  pro- 
duced to 
eacb  aod 
dent. 


103.6 
125.8 
144.6 
153.5 
149 
164.3 
149.6 
97.2 


132.6 


43,424 
51,274 
55,634 
54,718 
57,105 
66,241 
67,701 
42,987 


52,676 


INDIANA. 

Total  product  in  1889,  2,845,057  short  tons;  spot  value,  $2,887,862. 
Total  product  in  1890,  3,305,737  short  tons;  spot  value,  $3,259,233. 

The  coal  product  of  Indiana  in  1888  was  76,732  short  tons  less  than 
1887.  This  decrease  was  attributed  principally  to  the  increasing  con- 
sumption  of  natural  gas  in  Indianax)oli8  and  other  cities  of  the  State 
and  to  the  consumption  of  oil  as  a  fuel  in  Chicago.  In  Mineral  Ee- 
sources  of  1888  it  was  stated  that  if  the  use  of  natural  gas  throughout 
the  State,  and  of  oil  in  Chicago  materially  increased,  the  production  of 
Indiana  coal  would  proportionately  decrease.  The  prophecy  seems  to 
have  been  fulfilled,  for  in  1889  the  production  of  Indiana  coal  decreased 
295,922  tons  from  that  of  1888,  with  a  much  greater  difference  in  the 
value,  namely,  $1,509,518.  In  other  words,  the  average  price  per  ton 
fen  from  $1.40  in  1888  to  $1.02  in  1889.    Whether  this  great  difference 
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is  altogether  due  to  the  above-mentioned  canses  may  be  doubted.  It  is 
probable  that  the  market  was  considerably  affected  by  the  weather. 
Bituminous  coal  is  the  principal  fuel  in  the  State,  and  like  the  an- 
thracite coal  in  the  East,  depends  greatly  on  the  ruling  temperature. 

In  1890  the  coal  operators  of  the  State  made  a  determined  effort  to 
restore  production  of  Indiana  coal  to  its  former  importance.  This  could 
only  be  accomplished  by  a  reduction  of  wages  and  prices.  The  neces- 
sary reduction  was  made  and  the  average  price  reahzed  for  coal  during 
the  year  was  less  than  $1  per  ton.  The  result,  however,  was  satisfac- 
tory so  far  as  increased  output  was  concerned,  for  the  product  for  the 
year  was  over  450,000  tons  greater  than  the  previous  one  and  88,826 
tons  more  than  in  1887,  before  the  demoralizing  effect  of  gas  and  oil  had 
been  felt. 

'  The  following  tables  exhibit  the  amount  and  value  of  the  coal  pro- 
duced in  Indiana  in  1889  and  1800,  by  counties,  with  the  distribution 
of  the  product: 

Coal  product  of  Indiana  in  1889,  by  counHea, 


Counties. 

Loaded  at 
mines  for 
shipment. 

Sold  to  local 

trade  and 

used  by  em- 

ploy6s. 

Used  at 

mines  for 

steam  and 

heat. 

Made  into 
coke. 

Total 

amount 

produced. 

Total 
value. 

Average 

number 

employed 

Glav 

Short  toM. 

647, 442 

176,244 

5,917 

88,485 

128 

175, 753 

7,200 

Short  tons. 

31,650 

12, 419 

9,531 

2,291 

1,099 

3,231 

1,840 

710 

8,703 

6,400 

12,284 

8,487 

3,122 

21.912 

87,594 

6,426 

13, 318 

2,160 

9,758 

Short  tons. 

16,557 

2,922 

400 

365 

40 

6,865 

Short  tons. 

Short  tons. 

695,649 

191,585 

15,848 

41. 141 

1,267 

185.849 

9,040 

710 

3,958 

357,434 

40,050 

154,524 

18.456 

817, 252 

183,942 

187, 651 

371,903 

2,160 

66,638 

n95.140 

195.793 

18,500 

53,218 

1,941 

169, 595 

10,405 

887 

4.292 

377,324 

47, 175 

128.867 

21,207 

299,286 

212, 572 

167,500 

330,205 

3,555 

50,800 

2,592 

455 

41 

85 

7 

296 

22 

Daviess .......... 

Dubois 

FOmitftin-  -r.r--»- 

Gibson 

Greene........... 

ISqox  -..t..*.***T. 

Hartin 

Owen  ............ 

225 
844,658 

27,186 
188,380 

14,934 
271,977 

89,820 
178. 925 
853,685 

30 

6,376 

580 

2,857 

400 

15,363 

6,528 

2,300 

4,900 

17 
691 
109 
340 

29 
666 
818 
276 
629 

Parke 

Perry  ............ 

Pike 

4,800 

Spencer.......... 

BnllivanT .... 

8,000 

Vanderborg 

Vermillion 

Viffo 

Warren 

Warrick 

56,153 

727 

85 

Total 

2.627,112 

237,985 

67,210 

12,800 

2,845,057 

2,887,852 

6.448 

COAL. 
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Counties. 

Loaded 
at  mines 
for  ship- 
ment. 

Sold  to 

local  trade 

andnsed 

bvem- 

pioyte. 

TTsedat 
mines  for 

heat. 

Hade  in< 
toooke. 

Total 

amoant 

prodnoed. 

Total 
value. 

Number 
of  days 
active. 

Average 

namber 

employed. 

Clay • 

Short 
Um». 
1,129,638 
188,604 
13,494 
23,300 

ShoH 

tons. 

25,911 

1,092 

300 

100 

Short 
tons. 
6,181 

Short 
tons. 

Short 

tons. 

1, 161, 730 

189.696 
13,994 
24,000 

$1,177,666 

197, 696 

16,056 

24,000 

218 
231 
216 
260 

2,179 

280 

40 

4« 

DavieM 

X)nboi8 .......... 

200 
600 

Fountain 

Gibson  la) 

• • • a       mm            • 

Crreene .... •••••• 

174,988 

22.000 

350 

197,338 

186,204 

21B 

250 

Knox  (a)........ 

Owen  (a)........ 

, 

, 

•**••■•«*• 

33,501 
343.960 
109,706 

11,256 
255,466 
423,460 

77,633 
171,500 

80.231 

6,100 

1,500 

400 

50 

11.083 

4,488 

106,071 

1,000 

8,172 

600 

""••••""■• 

40, 201 
345,460 
115, 836 

11.656 
286,323 
429, 160 
192,284 
173,000 

89,050 

86,000 

42,201 
378,033 
113,000 

11, 116 
268,526 
341,998 
197,224 
203,000 

66,424 

36,000 

250 
254 
170 
261 
181 
262 
2U 
161 
222 

100 
558 
235 
39 
588 
454 
307 
280 
131 

Far^e 

Pike 

3,600 

350 

11.874 

1,212 

8.580 

600 

656 

2,130 

Spencer ......... 

SnlliTan 

7,000 

Vigo 

Tanderbinigh  ... 

YermiUion 

Warrick 

Rmfdl  ?ninM- 

86,000 

T6tal 

1 

3,080,737 

225,167 

84,703 

9,130 

3,305,737 

8,259,233 

(5)220 

6,489 

•  The  entire  piodnet  of  Gibson,  Knox,  and  Owen  counties  is  from  country  banks  and  is  inolnded  in 
the  total  estimated  product  of  small  mines. 
ft  Average  for  the  State. 

Product  of  coal  in  Indiana  from  187S  to  1890. 


Years. 

Short  tons. 

Tears. 

Short  tons. 

Years. 

Short  tons. 

1873 

1,000,000 

812,000 

800,000 

950,000 

1,000,000 

1,000,000 

1879 

1, 196, 490 
1,500,000 
1,771,536 
1, 976, 470 
2,560,000 
2,260,000 

1885 

2,875,000 
8,000,000 
3,217,711 
8, 140, 979 
2,845,057 
8,805,737 

Ig74 

1880 

1886 ;.. 

Ig75 

1881 

1887 

Ig76 

1882 

1888 

1877 

1883 

1889 

1878 

1884 

1890 

Ilff^BIAN    TEBBITOBT. 

Total  product  in  1889,  762,832  short  tons;  spot  value,  $1,323,807. 
Total  product  in  1890,  869,229  short  tons;  spot  value,  $1,679,188. 

AH  of  the  producing  mines  in  the  Indian  Territory  are  in  the  Choctaw 
Nation  Beservation.  Until  1889  the  Missouri,  Kansas  and  Texas  rail- 
road was  the  only  means  of  reaching  a  market,  and  all  the  mines  were 
along  the  line  of  the  road  or  reached  by  spurs  built  from  it.  In  1889, 
however,  the  Choctaw  Coal  and  Eailway  Company,  building  through 
the  Territory,  secured  valuable  rights  from  the  Indians  for  mining  coal, 
and  have  made  considerable  progress  in  the  development  of  mines  at 
Hartshome,  about  18  miles  from  where  the  Choctaw  Eailroad  crosses 
the  Missouri,  Kansas  and  Texas,  at  South  McAlester.  The  following 
description  of  the  Choctaw  coal  fields,  by  Mr.  H.  M.  Chance,  was  read 
before  the  February  (1890)  meeting  of  the  American  Institute  of  Mining 
Engineers  in  Washington: 
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Geology  of  the  Ohoetaw  coalfield. — ^^The  Choctaw  coal  field  is  a  di- 
rect westward  extension  of  the  Arkansas  coal  field,  but  its  coals  are 
not  like  Arkansas  coals,  except  in  the  country  immediately  adjoining 
the  Arkansas  line. 

<^  From  the  base  of  the  cpal-bearing  rocks  up  to  the  top  of  the  Goal 
Measures  the  writer  finds  a  total  thickness  of  at  least  8,500  feet.  This 
great  mass  of  coal-bearing  rocks  consists  of  an  alternation  of  slates, 
shales,  sandstones,  and  coal  beds,  with  their  accompanying  underbeds 
of  fire  clay.  Only  one  small  bed  of  limestone  was  observed.  This  oc- 
curs near  the  middle  of  the  series;  it  is  about  18  inches  thick  and  quite 
arenaceous.  The  formation  is  naturally  subdivided  by  seven  or  eight 
thick  beds  of  sandstone,  varying  from  50  to  200  feet  in  thickness,  the 
out-cropping  edges  of  which  form  a  series  of  more  or  less  bold  *  hog- 
back '  ridges,  the  interbedded  shales  an^  slates  forming  the  interven- 
ing valleys. 

<^The  base  of  the  coal  series  is  a  massive  sandstone,  ranging  from 
100  to  200  feet  or  more  in  thickness,  lying  inmiediately  beneath  the 
Grady  coal  bed,  which  is  the  lowest  known  coal.  In  the  district  em- 
braced between  the  Missouri,  Kansas  and  Texas  railroad  and  the  Ar- 
kansas State  line,  this  sand  rock  usually  forms  a  bold  semi-mountainous 
ridge. 

^<  This  is  the  ridge  through  which  the  Saint  Louis  and  San  Francisco 
railroad  passes  at  Bryan  station,  where  the  Grady  coal  bed  is  opened  and 
worked,  from  which  point  it  can  be  traced  westward  without  difficulty, 
passing  about  3  miles  north  of  Le  Flor  on  the  same  railroad,  thence 
west  to  the  Little  Narrows  (which  is  merely  a  gap  in  the  ridge),  and 
beyond  to  a  point  2  miles  west  of  the  Thomson-McKinney  place,  where 
it  swings  abruptly  north  for  a  mile  or  more,  only  to  resume  immediately 
its  westward  course,  forming  for  some  miles  the  northern  boundary  of 
the  valley  known  a«  the  "  Boiling  Springs''  prairie,  beyond  which  it 
trends  somewhat  southwest,  crossing  Gaines'  creek,  thence  west  to,  and 
south  of,  the  Simpson  place  (2  or  3  miles  east  of  the  mining  town  of 
Krebs),  where  it  abruptly  turns  back,  running  in  an  easterly  course 
about  7  miles  to  Brushy  creek,  which  it  crosses,  maintaining  its  east- 
ward course  for  a  further  distance  of  about  6  miles,  here  forming  the 
southern  boundary  of  the  Boiling  Spring  prairie,  and  the  northern 
boundary  of  the  Grady  coal  basin.  From  the  point  last  reached  the 
ridge  swings  around  in  a  curve  to  the  southwest,  a  distance  of  about  9 
or  10  miles,  inclosing  and  forming  the  valley  and  coal  basin  which  has 
been  named  by  the  writer,  after  its  discoverer,  the  Grady  coal  basin. 

"  In  tracing  this  ridge  eastwardly  from  the  Bryan  mine  it  is  followed 
without  difficulty  to  and  beyond  the  Poteau  river  to  a  point  about  5 
miles  nearly  due  south  from  Gavanal  station.  Here  it  turns  abruptly 
back  to  the  southwest,  and  swinging  in  a  horseshoe  curve  to  the  south 
and  southeast,  incloses  a  basin  which  the  writer  has  called  the  MitcheU 
basin,  naming  it  likewise  after  its  discoverer. 
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<<The  discovery  of  tMs  basin  fbrnishes  a  good  example  of  the  results 
that  can,  at  tunes,  be  reached  by  the  stractoral  geologist  in  predicting, 
in  advance  of  the  actual  examination  of  a  district,  what  may  possibly 
be  found.  Having  traced  this  ridge  to  the  Poteau  river,  and  from  an 
elevated  point  being  able  to  see  that  it  was  running  straight  toward  the 
Poteau  mountains,  some  10  or  15  miles  to  the  east,  and  knowing  that 
these  mountams  were  formed  of  rocks  high  in  the  Goal  Measures  the 
writer  saw  at  once  that  either  a  great  fault  must  cut  off  these  lower 
rocks,  or  that  they  must  turn  back  to  the  west  or  southwest,  and  then, 
resuming  their  easterly  course,  pass  south  of  the  Poteau  mountains. 
The  first  hypothesis  being  deemed  improbable,  the  second  was  assumed 
to  be  probably  true,  in  which  case  a  coal  basin  should  be  found  a  few 
miles  south  of  our  camp  on  the  Poteau  river.  Just  as  the  writer  was 
about  starting  in  search  of  this  basin,  a  courier  reached  camp  with  a 
message  requiring  my  immediate  return  to  McAlester.  Upon  leaving 
camp  I  gave  my  chief  prospector  (Mitchell)  directions  how  to  proceed 
in  search  of  this  basin,  which  he  afterward  found,  without  trouble, 
located  exactly  as  the  writer  had  predicted. 

<<A  survey  line,  started  from  the  ridge  at  Bryan  and  running  nearly 
north  directly  across  the  dip  to  the  Kavanaugh  mountains,  north  of 
Kennedy's  store,  a  distance  of  about  7  nules,  would  have  the  data  for  a 
cross  section,  from  which  the  thickness  of  the  Goal  Measures  could  be 
obtained  with  accuracy. 

^<At  Bryan  the  dip  is  about  40  degrees ;  at  1  mile  north,  about  30 
degrees;  at  2  miles  north,  about  20  degrees;  and  for  the  next  2  miles, 
about  15  to  20  degrees.  Still  farther  north  it  gradually  decreases  until, 
under  the  main  ridge  or  backbone  of  the  £^vanaugh  mountains,  the 
rocks  are  flat.  A  section,  roughly  constructed  from  odometer  measure- 
ments, gives  a  minimum  thickness  of  8,500  feet,  with  a  possibility  of 
10,000  feet  of  coal-bearing  rocks  in  this  basin. 

^^  Should  the  entire  series  prove  of  Garboniferous  age  the  thickness 
here  present  is  about  twice  as  great  as  has  yet  been  found  in  any  State 
of  the  Union.  Probably  about  the  same  thickness  will  be  found  in 
Arkansas,  but  up  to  the  time  my  Indian  Territory  work  was  finished 
Mr.  Winslow's  work  for  the  Arkansas  Geological  Survey  had  not  pro- 
gressed to  a  x)osition  warranting  any  definite  statements  as  to  total 
thickness,  hence  we  were  not  able  to  compare  results,  but  he  already 
evidently  anticipated  the  existence  of  a  thickness  far  in  excess  of  that 
shown  in  other  States,  and  was  not  surprised  to  hear  of  a  similar  occur- 
rence in  the  Indian  Territory. 

^<  The  coals  worked  in  the  McAlester,  Savannah,  and  Lehigh  districts, 
on  the  Missouri,  Kansas,  and  Texas  railroad,  and  at  Bryan,  on  the  St. 
Louis  and  San  Francisco  railroad,  belong  to  the  lower  portion  of  this 
8,500  feet,  being  principally  beds  found  within  1,500  feet  of  the  basal 
sand  rock. 

^^The  coals  of  the  Kavanaugh  mountains,  notably  the  big  bed  at 
778  KUX ^14 
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Mayberry's  mine,  and  those  in  the  mountain  near  Potean  switch,  on 
the  St.  Louis  and  San  Francisco  raikoad,  belong  high  up  in  the  scries, 
being  found  in  the  uppermost  1,500  feet  of  rock.  To  this  series,  also, 
probably  belong  the  coals  opened  and  mined  in  the  western  part  of  Ar- 
kansas at  Jenny  Lind,  Hackett  Oity,  and  Huntington. 

^^The  western  Arkansas  coals  are  dry  semi-bituminous  or  semi-anthra- 
cite ooaJs,  mostly  non-coking,  or  with  quite  feeble  coking  properties, 
ranging  from  14  to  16  per  cent,  in  volatile  matter,  the  highest  per- 
centage yet  found,  according  to  Mr.  Winslow's  Arkansas  report,  being 
17.656. 

<^In  the  Mitchell  basin,  about  10  miles  west  from  the  Arkansas  line, 
coal  recently  opened  shows  19  per  cent,  volatile  matter;  the  Mayberry 
coal,  about  8  miles  farther  west,  contains  23  per  cent,  volatile  matter, 
and  the  Bryan  mine  coal,  about  the  same  distance  west,  shows  26  per 
cent,  volatile  matter.  About  30  miles  farther  west  the  coal  shows  from 
38  to  41^  per  cent,  volatile  matter,  which  is  also  about  the  percentage 
in  coals  of  the  McAlester  and  Lehigh  distiicts. 

"The  Mitchell  basin  coal  will  coke;  but  whether  it  will  make  mar- 
ketable coke  has  not  yet  been  determined.  From  the  Bryan  mine 
west  all  the  coals  are  strong  coking  coals;  but  they  contain  so  much 
gas  that  the  yield  of  coke  will  be  small,  except  in  the  district  between 
the  Bryan  mine  and  the  Little  Narrows.  The  coals  best  adapted  for 
general  use  are  found  in  the  district  lying  at  and  west  of  the  Little 
Narrows,  in  the  Grady  basin  and  in  the  McAlester  field.  The  Mitchell 
basin  coal,  now  being  prospected,  also  promises  coal  of  good  quality, 
but  of  semi-bituminous  character.  A  recent  analysis,  made  by  Pro£ 
McOreath,  gives  the  following  result: 


AnalffiU  of  oaalfrom  the  MHokeU  hoHn,  Indian  IWrUory. 


Water 

Volatile  matter 
Fixed  carbon... 

Sulphur 

Aafi. 

Total 


Peroenl 


1.058 

19.032 

71.736 

.649 

7.525 


100.000 


<<  The  bed  from  which  this  sample  was  taken  is  supposed  to  be  either 
the  Grady  or  McAlester  bed.  The  opening  was  made  since  my  return, 
and  I  can  not  locate  it. 

<^An  average  of  seven  analyses,  made  by  Prol  McOreath,  of  coal  from 
the  Qrady  bed,  in  the  Grady  basiny  shows: 
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Analysis  ofooalfrom  the  Grady  'basin,  Indian  Tmritory. 


Wator 

TolAtile  matter. 
Fixed  carbon. . . 

Salphiir 

Aah 


Total .». 


Per  cent. 


1.792 

40.207 

51.785 

1.833 

4.883 


100.000 


<<  Two  analyses  of  coal  from  the  Grady  bed  in  the  McEinney  (Little 
Narrows)  district,  average : 

Avtrags  analysis  of  coal  from  tib«  MoKinnoy  distriotf  Indian  Territory, 


Water 

Volatile  matter. 
Fixed  carbon... 
Sulphnr 


:i 


Total. 


Per  cenl 


1.709 

88.668 

51.482 

LOOO 

7.135 


100.000 


^<One  analysis  of  coal  from  the  McAlester  bed  at  Erebs  (near  Mo- 
Alester)  gave: 

Analysis  ofooalfrom  ike  Mo  Alester  ted  ai  Krebs,  Indian  Territory, 


Water 

Yolatile  matter 
Fixed  carbon... 
Sulphnr 


bnipi 
Aafi. 


Total. 


Peroemi. 


L804 

87.171 

53.404 

.806 

6.725 


100.000 


<<Qne  analysis  from  Lehigh  mines  gave: 

Analysis  ofooalfrom  the  Lehigh  mines,  Indian  T^errOory, 


Water 

Yolatile  matter. 
Fixed  carbon... 
Solphnr 


soipi 
Aafi. 


Total. 


Per  cent. 


4323 

40.607 

44.472 

2.598 

8.100 


100.000 


<<Both  the  Lehigh  and  Bryan  mines  produce  coal  objectionably  high 
in  snlphur;  and  the  Lehigh  coal  has,  moreover,  the  high  percentage  of 
moistnre  so  common  in  the  coals  of  Kansas  and  Missouri.  The  best 
coal  now  mined  in  the  region  is  that  from  the  McAlester  bed,  mined  at 
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McAlester  and  Krebs  by  the  Osage  Mining,  Company,  and  at  Alderson 
by  the  Choctaw  Coal  and  Bailway  Company,  and  that  from  the  Grady 
bed,  just  opened  at  Hartshome  by  the  latter  company.  These  coals 
compare  favorably  with  the  best  gas  coals  mined  in  the  country  (as  com- 
parison with  standard  Pittsburg  coal  will  show),  and  they  are  by  fiar 
the  best  coals  now  mined  in  the  Southwest,  if  not  indeed  the  best 
mined  west  of  the  Mississippi  river.  They  are  in  every  way  vastly 
superior  to  Kansas,  Missouri,  and  Iowa  coals. 

<^  Topographically  and  structurally  the  Choctaw  coal  fields  represent 
in  miniature  many  of  the  features  of  the  anthracite  region  of  Pennsyl- 
vania. The  measures  are  flexed  by  a  series  of  anticlinal  and  synclinal 
folds,  not  usually  as  sharp  as  those  of  the  anthracite  regions,  but  in 
many  respects  very  similar.  While  all  the  anthracite  basins  are  sur- 
rounded by  a  mountainous  rim,  of  which  the  outcrop  of  ttie  thick  and 
massive  conglomerate  forms  the  core,  the  Choctaw  basins  are  inclosed 
by  a  ridge,  sharp  and  bold  in  places,  but  rarely  mountainous,  formed 
by  the  outcrop  of  the  basal  sandstone.  Whether  this  rock  is  the 
equivalent  of  the  conglomerate  or  not  is  as  yet  wholly  conjectural. 

<<  The  writer  has  been  enabled  to  compile  the  following  generalized 
section  of  the  Coal  Measures  from  measurements  rudely  made  and  at 
points  widely  separated.  In  a  general  way  it  will  be  of  service  to  the 
prospector  or  field  geologist  working  in  other  portions  of  this  coal  field : 


Columnar  BeeHan  of  the  Coal  Meaauru  of  Indian  Territory. 


Shales  and  slatea  with  two  masaire  aaodstone  ledgw.  This  group  fomMi 
the  backbone  of  the  Kavanaash  Mountains  north  of  Kennedy  a  store. 
Whether  it  oontaina  coal  beds  is  not  now  known.  Its  thickness  is 
eatkoated  at 

Mayberry  coal  (this  appears  to  be  the  Hnntington-Jenny  Lind  coal)  . . . . 

SlateSf  sandstones,  and  shales,  with  some  coal  bi^ds ;  none,  howeTer, 
Imown  of  workable  else  and  qnality ;  This  group  contains  four  or  fire 
massive  sandstones.    Its  thickness  is  estimated  at  about 

Slates  with  two  massive  sandstones  (these  form  the  top  rocks  in  the 
center  of  the  basin  4  milea  soutiiwest  from  Frinka  switch  on  the  M.  K. 
and  T.R.R.) 

Sandstone 

Slate 


Seoorooal 

Slate 

Sandstone 
Slatea 


Sandstone  (forms  ridge  south  of  South  McAlester) 

Slates  with  thin  coal  bed 

Sandstone  (ridge  at  South  McAlester) 

Slates  with  sandstones 

Sandstones  (ridge  between  McAlester  and  South  McAlester) . 
Slates. 


Kormanooal , 

Slates  with  sandstone  bed  near  top  and  two  or  three  thin  coals 

McAlester  coal , 

Sandstone , 

Slates  and  shales  with  thin  coal  bed 

Sandstone,  massive,  caps  Hound  Top  and  Long  ?  fountain  in  the  Grady 
basin,  forms  bold  ridge  half  mile  north  of  Alderson  stations  on  Choo* 
tew  Coal  and  Bailway  Com  pany's  raUroad.    ' '  Flat- top  sandstone  " . . . . 
Slates  and  shales  with  two  thin  coala  in  upper  part 


Upper  Grady  coal,  1  to  3  feet 
Slat«s 


bes  or  sandstone,  50  feet 

Middle  Grady  coal,  ItoSfeet }Gnd7giviipofooals 

Slates  or  sandstone,  60  feet 

Grady  coal,  4to0feet 

Sandstone,  massive  "  Tobocksy  saoilatone' 


.»t 


1,200 
4toe 


8,600 


400 

60 

100 

a* 

80 

50 

880 

200 

220 

100 

900 

60 

180 

8 


im 
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*<  Below  this  bottom  sand  rook  we  find  shales  and  thin-bedded  sand- 
stones forming  the  Fonrche  valley,  and  inclnding  the  'Limestone 
ridge,'  which  is  finely  seen  at  Limestone  Gap  on  the  Missouri,  Kansas 
and  Texas  railroad,  and  on  the  south  side  of  the  valley  opposite  the 
Little  Narrows.  These  measures  and  the  included  limestone  are  prob- 
ably of  sub-Garboniferous  age. 

*^The  Grady  coal  basin  is  a  beautifdl  little  basin,  inclosed  on  three 
sides  by  the  ridge  formed  by  the  basal  sand  rock  (Tobocksy  sandstone) 
and  on  the  fourth  by  the  Adams  ridge  (formed  by  the  'Flat-top  sand- 
stone'), with  but  four  narrow  gaps  through  which  entrance  or  egress 
may  be  had.  A  large  part  of  the  basin  is  flat  or  gently  rolling,  partly 
prairie  and  partly  wooded.  Near  the  center  of  this  basin  (exactly  in  its 
geological  center)  are  three  'mountains'  rising  abruptly  to  a  height  of 
about  200  feet,  almost  x>erfectly  fiat  on  top  and  capped  by  a  hard,  mas- 
sive sandstone,  30  feet  or  more  in  thickness,  which  outcrops  in  bold 
cliffs  on  all  sides,  making  access  to  the  top  both  difficult  and  danger- 
ous. 

^<  The  maximum  depth  of  the  Grady  coal  bed  in  this  basin  is  about 
600  feet;  but  over  three-fourths  of  the  basin  the  bed  can  be  reached  at 
depths  less  than  450  feet,  and  over  one-half  of  the  basin  the  depth  will 
probably  not  exceed  300  feet.  The  basin  is  about  6  miles  long  by  3  or 
4  wide,  and  contains  over  11,000  acres  of  the  Grady  bed.  Throughout 
this  area  the  coal  is  not  alwaysjof  workable  thickness;  but  over  a  large 
portion  of  it  the  bed  will  range  firom  3 J  to  5  feet  thick,  yielding  an 
average  of  4  feet  of  clear  coaL 

"The  axial  line  of  the  Kavanaugh  mountains  is  a  synclinal  with  a 
gentle  anticlinal  roll  occupying  the  valley  of  Brazil  creek,  and  another 
similar  roll  coinciding  very  nearly  with  the  course  of  the  Poteau  river 
firom  Gavanal  to  and  beyond  Poteau  station.  These  anticlinal  rolls 
apparently  have  a  general  course  of  south  forty  degrees  west,  while  the 
main  synclinals  run  about  south  seventy  degrees  west  to  south  eighty 
degrees  west.  The  same  feature  was  noticed  in  the  McAlester  and 
Grady  basin  districts,  and  seems  to  indicate  two  distinct  types  of  dis- 
turbances, or,  what  is  perhaps  more  probable,  a  single  fiexing  force, 
giving  rise  to  two  series  of  rolls  along  the  lines  of  two  distinct  resul- 
tants. 

"  Whatever  the  cause,  the  existence  of  two  series  of  anticlinal  and 
synclinal  folds,  not  parallel,  but  forming  an  angle  of  thirty  or  forty  de- 
grees, is  a  fact  that  should  not  be  overlooked,  for  it  has  a  most  important 
bearing  ux)on  the  shape  of  the  basins,  and  upon  t^e  location  of  those 
minor  disturbances — ^roll  and  faulted  areas — an  intelligent  anticipation  of 
which  may  often  avert  the  loss  of  large  sums  expended  in  attempting 
to  open  and  ox>erate  collieries  located  in  or  near  such  a  disturbed  area. 

"In  a  general  way  we  may  expect  faulted  coal,  rolls,  and  swamps  at 
and  near  the  intersection  of  any  two  synclinal  or  anticlinal  axes.  Thus 
such  an  area  is  found  along  Brushy  creek,  immediately  west  southwest 
firom  the  Gia47  baaixi.    At  the- southwest  oomtt  ot  lik^  Q(\%i^  \^%ssai 
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the  ^butt  end'  of  an  anticlinal  axis  is  plainly  shown  by  the  indenta- 
tion of  the  southern  rim  immediately  west  of  Hartshome  station.  This 
axis  apparently  runs  about  south  twenty  degrees  or  twenty-five  degrees 
west. 

"  In  prospecting  for  coal  in  this  field,  the  first  object  is,  of  course,  to 
find  a  bed  of  good  quality,  and  thick  enough  for  profitable  mining.  As 
in  the  McAlester  and  Lehigh  districts  coal  averaging  almost  4  feet  in 
thickness  is  mined,  and  as  from  4  to  6  feet  of  coal  is  worked  in  the  Ar- 
kansas fields,  a  thickness  of  not  less  than  3  feet  and  6  inches  is  needed 
to  place  a  new  establishment  on  anything  like  an  equal  footing  with 
these  older  companies. 

^<  Cheap  mining,  and  the  production  of  as  large  a  percentage  of  lump 
coal  as  possible,  require  also  that  the  dip  of  the  coal  shall  be  moderate, 
not  exceeding  a  pitch  of  about  14  or  15  degrees,  so  that  the  mine  cars 
may  be  taken  directly  to  the  face  of  the  breasts  or  rooms.  A  pitch  of 
0  or  8  degrees  is  considered  most  advantageous,  as  on  such  a  pitch 
slopes  work  well,  and  the  cars  are  readily  taken  up  to  the  working  face. 

"When  the  dip  is  less  than  6  or  8  degrees,  the  best  method  of  devel- 
opment is  by  shafts. 

"Hence,  in  searching  for  coal  in  this  field,  the  prospector  rapidly 
l)iisse8,  as  undesirable,  all  territory  in  which  the  rocks  show  a  strong 
angle  of  dip,  and  upon  reaching  an  area  of  moderate  dip  his  search  may 
profitably  be  confined  to  the  outcrops  of  the  three  beds  above  named. 

"The  Boiling  Springs  prairie,  and  the  same  valley  farther  east,  where 
i  t  is  known  as  the  Fourche  Melane  valley,  or  valley  of  the  ^  Big  Fourche,' 
is  not  coal  territory.  It  is  occupied  by  the  shales  associated  with  the 
limestone  of  ^Limestone  ridge,'  which  are  possibly  of  sub-Carboniferous 
age.'' 

ProdMotion. — ^The  amount  and  value  of  coal  produced  in  Indian  Terri- 
Uivj  in  1889  and  1890,  with  the  distribution  of  the  product,  is  shown  in 
the  following  table : 

Coal  product  of  Indian  Territory  in  1889  and  1890, 


1 

roan. 

Loaded  at 
mines  for 
shipment. 

Sold  to 
local  trade 
and  used 
by  em- 
ployes. 

Used  at 

mines  for 

steam  and 

heat. 

Made  into 
ooke. 

Total 

amount 

produced. 

Total 
value. 

Number 

of  days 

AOtire. 

Avfxrage 

numb«r 

employed. 

1^ 

1890 

Short  ton». 
699,122 
828,102 

Short  tons. 
7,095 
6.211 

Short  tona. 
83,997 
U,292 

Short  tont. 
12,618 
23,624 

• 

SJuntUmt. 
762,832 
869,229 

$1,823,807 
1,579,188 

1,862 
2,571 

238 

No  record  of  the  production  of  the  Indian  Territory  coal  fields  was 
nuide  prior  to  1885.    Since  that  date  the  product  has  been  as  follows: 

Ftoduct  of  ooal  in  the  Indian  Territory  from  1886  to  1890,  inclusive. 


Yean. 


Short  tons. 


1885 

1886 

1887 


500,  000 
534,  WO 
685,  Ull 


Yean. 


1888 
1889 
181K) 


Short  tons. 


761,986 
752,832 
869,229 


OOAU 
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IOWA. 

Total  product  in  1889,  4,095,358  short  tons;  spot  value,  $5,426,509. 
Total  product  iu  1890,  4,021,739  short  tons;  spot  value,  $4,995,739. 

The  production  of  coal  in  Iowa  in  1889  was  857^082  short  tons  less 
than  that  of  1888,  and  showed  a  decrease  in  value  of  $1,011,663.  A 
farther  decrease  is  noted  in  1890  of  73,619  short  tons  in  amount  and 
$430,770  in  value. 

Owing  to  the  large  number  of  small  mines  in  Iowa,  considerable  diffi- 
culty has  been  experienced  in  obtaining  the  statistics  of  production. 
Many  of  the  small  operators  keep  no  systematic  records,  and  the  state- 
ments firom  these  mines  are  necessarily  estimated. 

The  following  tables  show  the  production  in  1889  and  1890  by  counties, 
with  the  distribution  of  the  product. 


Caalproduoi  of  Iowa  in  1889,  Jty  oountiet. 


y 


ConntieB. 


Adams 

Appanooae.. 

Boone 

Cms 

Dallas 

Davia 

Greene 

Guthrie 

Hardin 

Jasper 

Jefilerson.... 

Keoknk 

Lucas 

Mahaska.... 

Marion 

Monroe 

Montgomery 

Page 

Polk 

Scott 

Taylor 

Van  Baren.. 

Wapello 

Warren 

Wayne 

WeSster 


Total. 


Loaded  at 
mines  for 
shipment. 


Sold  to  local 
trade  and 
used  by  em- 
ployes. 


Short  Umt. 

800 

252,881 

125,858 


60,309 
'4i,'420' 


171,120 
3,341 
417, 751 
318, 523 
992,393 
124,325 
244,306 


284,310 


3,800 
84,891 

831, 702 
4,984 
7,489 

110,161 


8,530,373 


Short  ton*. 

12,637 

25,837 

44, 479 

280 

5,576 

8,820 

6,772 

12,275 

490 

17,853 

4,728 

18,705 

10. 316 

42,296 

19,523 

8,589 

1,040 

2,7fi6 

138, 876 

9,446 

5,930 

3,906 

22,833 

9,331 

9.811 

26,554 


464,735 


Used  at 

mines  for 

steam  and 

heat. 


Short  tons. 

20 

6,476 

4,030 


1,170 

6 

3,237 


10,179 

54 

18,640 

10,390 

21,788 

1,332 

5,506 


2 
10,861 


461 

4,652 

200 

180 

1,024 


100,213 


Made  into 
ooke. 


Short  torn. 
25* 


12 


87 


Total 

amount 

produced. 


Short  tons. 

13, 457 

285,194 

174,392 

280 

67,055 

'    3,825 

51,438 

12, 275 

490 

199, 152 

8,123 

455, 162 

839, 229 

1,056,477 

145, 180 

258,491 

1,040 

2,768 

434,047 

9,446 

9,736 

39,258 

359,109 

14,515 

17,480 

137,739 


4,086,858 


Total  value. 


$27, 
876, 
324, 

"i: 

89, 
30, 

282! 
12, 

669, 

416, 
1,222, 

185, 

300, 
2, 
6, 

687, 
15, 
20, 
54, 

406, 
26, 
25. 

224, 


870 
473 
302 
700 
472 
409 
704 
852 
370 
081 
609 
190 
307 
954 
266 
786 
280 
770 
969 
181 
122 
617 
445 
819 
761 
210 


5.426,500 


Average 
number 

em- 
ployed. 


1,044 
653 


176 


464 


890 
704 
1,648 
349 
090 


1,020 


89 
726 


414 


9,247 
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Coal  product  of  Iowa  in  1S90,  hy  oountieif 


Conntiea. 

Loaded  at 
mines  for 
sMpment. 

Sold  to  local 

trade  and 

used  bv 

employes. 

Used  at 

mines  for 

steam  and 

heat. 

Total 

amount 

produced. 

Total  Talue. 

H'umber 
of  days 
actire. 

ATerage 

number 

employed. 

Appanoose 

Soone .......... 

Short  tont. 

252,970 

121,788 

26,439 

45,031 

165,240 

850,800 
828,435 
1,072,688 
147, 013 
308,959 
216,463 

42,934 

836,284 

5,790 

24,355 
115.564 

Short  tont. 

25,339 

28,833 

8,927 

161 

6,760 

800 

11,811 

12,993 

6,213 

6.711 

142,027 

3,690 

2,448 

2,640 

975 

3,175 

140,000 

Short  tont. 
6,251 
2,613 
3,100 

ShoH  Urns. 

284,500 

163,229 

33,466 

46,192 

173,044 

351,600 
849, 318 
1, 103, 831 
153,506 
824,031 
367,852 

47,464 

841,932 

8,470 

25,416 
118, 829 
140,000 

$392,053 

279,192 

67,050 

73,674 

191,775 

439,900 

468,608 

1, 165, 861 

192,714 

390,969 

647,272' 

61,180 

876,928 

14,306 

31,769 

182, 479 

140,000 

165 
191 
207 
200 
246 

296 
184 
258 
265 
197 
243 
280 
159 
204 
180 
182 

130 
131 
836 

834 

1,018 

1,073 

260 

TJ5 

700 

108 

773 

88 

00 

807 

'HlLll.'f^    ,,,-, 

Greene 

Jasper 

2,044 

Je£fer8on     and 

Lucas 

Keokuk 

llahaaka 

Marion  t  ....... . 

9,072 

18,160 

280 

8,361 

9,362 

840 

3,200 

40 

85 

100 

Monroe 

Polk 

Van  Buren 

Wapello 

Warren 

Wayne 

Webster 

Small  mines. . . . 

Total 

8,600,788 

897,503 

63,488 

4,021,739 

4,996,739 

(a)213 

8,180 

a  Avenge  for  Uie  State. 

The  State  is  divided  into  three  inspection  districts,  known  respectively 
as  the  southern  or  first  district,  the  northeastern  or  second  district,  and 
the  northwestern  or  third  district.  In  prcAdous  volumes  of  Mineral 
Besources  the  annual  production  of  the  State  since  1883  has  been  given 
by  districts  and  for  the  sake  of  comparison  the  tables  are  carried  up  to 
1890. 

Total  production  of  coal  in  Iowa  hy  districts  from  1883  to  1890,  inclusive. 


Districts. 

1883. 

1884. 

1886. 

1886. 

1887. 

1888. 

1888. 

.    180a 

First 

Second......... 

Long 

tons. 

1,099,503 

1.477,024 

1,403,419 

Long 

tons. 

1,040,895 

1,413,811 

1,447,586 

Long 

tons. 

1,156,224 

1,231,963 

1,194,469 

Long 
tons. 
1,264,433 
1,688,200 
000,741 

Long 

tons. 

1.426,841 

1, 775, 978 

791,671 

Long 

tont. 

1,528,067 

1,974,352 

918,603 

ShoH 

tont. 
1,497,685 
1,720,727 

876,946 

Short 

tont. 
1,636,078 
1,620,193 

718,568 

140,000 

Third 

Sniftll  mines  *  -  - 

Total.... 

8,979,946 

8,802,291 

3,682,660 

8,863.874 

3,994,480  4,421,822 

4,096.858 

4,O21,.780 

Produot  of  coal  in  the  first  inspection  distriot  of  Iowa  from  1888  to  1890,  inclusive. 


Counties. 

1888. 

1884. 

1886. 

1886. 

1887. 

1888. 

1889. 

1880. 

Appanoose 

Adams 

Long 
tons. 
128,896 
3,891 

Long 
tont. 
168,986 
3,981 

Long 
tont. 
245,896 
3,896 

Long 
tons. 
150, 000 
9,581 

Long 

tons. 
160, 351 

10,861 

Long 
tont. 
210,263 
18,817 

Short 

tons. 

285,194 

13,457 

280 

3,825 

8.123 

839,229 

145, 180 

258,401 

1,040 

2,768 

9,736 

89,268 

859,199 

14,616 

17,480 

Short 
tont. 
284,600 

(a) 

(•) 

(a) 

^  861,000 

153,606 
324,031 

(«) 
(«) 

47,464 

34t932 

8,470 

36,415 

Cass 

Davis 

527 

38,887 

487, 821 

90,985 

93, 435 

i.207 

8,172 

410,729 

97,085 
98,427 

'  33,'655' 

1. 116 

439, 956 

100,  Oil 

^  101,617 

1,000 

1,083 

630, 759 

141,694 

117, 700 

1,800 

10, 397 

472. 998 

212,  695 

183,505 

1,800 

9,387 

364,969 

230,652 

233,896 

tTefTorson 

Lucas 

Marion 

Monroe 

Montiromery . . . 

Pftse ........... 

748 

94 

1,678 

237,821 

12,828 

1,892 

1,009 

127 

1,778 

240,720 

13,727 

4,947 

1,819 

617 

1,193 

187,911 

12.825 

25,812 

1,650 

8,585 

8,038 

237,  Ul 

23, 332 

34,000 

1.780 
12,180 
26,331 
272,073 
24,796 
28,084 

3,430 

8,002 

25,960 

880,396 

17,103 

24,298 

Tavlor 

Van  Buren  .... 

Wapello 

Warren 

Wayne 

Total 

1,099,603 

1,040,896 

1,156,224   1,264,483 

1,426,841 

1,628,067 

1,407,686 

61,630.978 

0  lacJaded  in  pnvdoo*  ot  fmall  minot. 
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Ptoduei  of  eoal  in  ike  9eoond  impeolian  dMrUd  of  Iowa  from  1S8$  to  1890. 


OoontiM. 

1888. 

1884. 

1885. 

1886L 

1887. 

1888. 

1889. 

1890. 

MtthMk* 

Keoknlc 

•Taaper 

Long 
torn. 

927,387 

500,040 

45,883 

3,714 

Long 

toni. 

932,714 

430,940 

46.336 

8,821 

Long 

tont. 

762.785 

872,816 

90,425 

5,937 

Long 

torn. 

851,362 

545,304 

286,034 

8,000 

400 

2,000 

100 

Long 

tont, 

1,025,548 

599,007 

142,039 

8,634 

200 

450 

100 

Long 
tons. 
835,981 
541,966 
275,179 
9,080 

Short 
ton*, 

1,056,477 

456,162 

199,162 

9,446 

Short 
tons. 
1,103,831 
840,818 
178,044 

(«) 

Scott 

iLfai^hftU 

Hftrdin 

1,000 

490 

(•) 

Itf  aafiftthiM  • . . . . 

Total 

1.477,024 

1,418,8U 

1,231,963 

1,688,200 

1,775,978 

1,668,206 

1,720,727 

61,626,198 

«Inoliided  in  prodnot  of  small  mlnea. 


bSxclnsiye  of  product  of  small  mines. 


Ftodud  of  eoal  in  the  third  kupeeUon  diatriot  of  Iowa  from  188S  to  1890^ 


Counties. 

1883. 

1884. 

1886. 

1886. 

1887. 

1888. 

• 

1888. 

1890. 

Boone  ....••... 

Long 
ton*. 
466,061 
38,208 
88,851 

*  'i,*998* 
558,821 
248,560 

Long 
Unu. 

473,078 

87,185 

96,327 

6,187 

1.878 

619,921 

214,014 

Long 
tons. 

458,191 

82,086 

89,587 

4,506 

918 

462,885 

145,296 

Long 
tons, 

294,970 
21,986 

117,538 

17,194 

8,812 

887,964 

107,777 

Long 
tons. 

167,068 
40,420 

105,894 

18,305 

6,669 

305,094 

146,221 
2,000 

Long 
tons, 

140, 142 
48,622 

106,042 

18,680 

6,480 

800,669 

159,715 
2,000 

Short 

tons. 

174,392 

67,056 

'  51,438 

12,275 

Short 

tons. 

153,229 
83,466 
46,198 
(a) 

Ballaa 

Crieene 

Gnthrie 

Hamilton 

Polk 

484,047 
137,739 

867,852 
118,829 

Welwter 

Sionr 

Total 

*■•••• 

1,403,419 

1,447,585 

1,194,460 

900,741 

781,671 

785,350 

876,946 

6718,568 

a  Indnded  in  prodnct  of  small  mines. 


h  Exdlusive  of  prodnot  of  small  mines. 


RisumS, — In  the  foregoing  tables  the  product  for  the  years  previous  to 
1889  has  been  given  in  long  tons,  while  that  of  1889  and  1890  is  given  in 
short  tons.  In  the  following  table  the  product  for  all  the  years  from 
1883  to  1890  is  given  in  short  tons : 

Prodnot  of  ooal  in  Iowa  from  1883  to  1890. 


1888 

1884 
1886 
1886 


Short  tons. 


4,457,540 
4,370,566 
4,012,575 
4,315,781 


1887 
1888 
1880 
1890 


Short  tons. 


4,473,828 
4,052,440 
4,096,858 
4,021,739 


Total  product  in  1889,  2,221,043  short  tons;  spot  value,  $3,296,888. 
Total  product  in  1890,  2,259,922  short  tons;  spot  value,  $2,947,517. 

As  shown  in  the  following  tables,  the  priijcipal  producing  counties  in 
the  State  are  Cherokee,  Crawford,  Leavenworth,  and  Osage,  the  other 
producing  counties  having  a  combined  total  product  of  but  little  more 
than  35,000  short  tons.  In  1888  Cherokee  county  was  the  first  in  pro- 
ducing importance,  Osage,  Crawford,  and  Leavenworth  following  in 
the  order  named.    In  1889  Orawfoi'd  county  took  the  lead  with  a  prod> 
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act  of  827,159  short  tons,  Cherokee  coming  second  with  549,073  short 
tons,  Osage  thitd  with  446,018  short  tons,  and  Leavenworth  fourth 
with  245,616  short  tons.  In  1890  the  order  is  again  changed,  Crawford 
county  holding  the  lead  and  Cherokee  the  second  place,  Osage  and 
Leavenworth  changing  places,  the  product  for  each  being — Crawford, 
900,464;  Cherokee,  724,861;  Leavenworth,  319,866;  Osage,  179,012. 

A  description  of  the  Kansas  coal  fields,  by  Mr.  Braid  wood,  was  pub- 
lished in  Mineral  Eesources  for  1888. 

The  following  tables  show  the  product  of  coal  in  Kansas  in  1889  and 
1890,  with  the  value  and  distribution: 

'    Coal  product  of  Kansas  in  1889,  hy  counUes. 


Ooimtiei. 


Bourbon 

Chantanqua. . 

Cherokee 

Clond 

Coffey 

Crawford. . . .  ■ 
Ellsworth.... 

Franklin 

Jewell 

Labette 

LeavenwortJi. 

Lincoln 

Linn 

Lvon 

H^tchell 

Kemaha 

Oaage 

Repnblio 

BoaseU 

Shawnee 


Total. 


Loaded  at 
mines  for 
shipment. 


Short  ton$. 


616, 616 


1,602 
812,700 


10,666 


80 
174, 567 


12, 401 


862,468 


1,891,090 


Sold  to 

local  trade 

and  used 

by  em- 

ploy6B. 


Short  tons. 

19,150 

4,274 

24,878 

8,454 

le.e'jp 

8,546 

5,390 

27,105 

800 

2,461 
67,239 

6,427 
12,864 

4,365 
960 

2.171 

81,217 

986 

6,703 

9,547 


800,207 


Used  at 
mines  for 

steam 
and  heat. 


Short  tont. 


7,079 
21 


5,913 


13,820 
80" 


2,833 


29,246 


Made  into 
ooke. 


Short  tons. 


600 


600 


Total 

amonnt 

produced. 


Short  tons. 

19,150 

4,274 

649,073 

8.475 

18,272 

827, 159 

5.390 

37,771 

800 

2,541 

245, 616 

6,427 

25,345 

4,365 

960 

2,171 

446, 018 

980 

6,703 

9,547 


2,221,043 


Total  valne. 


$32,092 

12,451 

662,858 

21, 496 

35. 488 

971,857 

17.026 

82,499 

2,400 

6,773 

416. 751 

20,723 

83,666 

12,160 

3,840 

7,870 

903,602 

2,710 

22,065 

30,562 


Average 
number 

em- 
ployed. 


3,296,888 


1,196 


25 
1,629 


(a)  75 


(b) 


837 


62 


2,032 


5.956 


•  Including  Labette  comity. 


5  Included  in  Franklin  county. 


Coal  product  of  Kansas  in  1890,  hy  countiss. 


Countiea. 

Loaded  at 
mines  for 
shipment. 

Sold  to 

local  trade 

and  used 

by  em- 

pfoy6s. 

Used  at 
mines  for 

Bteain 
and  heat. 

Total 

amount 

produced. 

Total  value. 

Number 
of  days 
active. 

Avera£;e 

number 

employed. 

Cherokee 

Coffev.......... 

Short  Urns. 

710,680 

200 

891,634 

Short  tons. 

11,968 

12,000 

6,170 

4,000 

3,610 

62,905 

22,062 

2,034 

100,000 

Short  tons. 
2,313 

Short  tons. 

724,861 

12,200 

900,464 

4,000 

9,045 

819,866 

179,012 

10,474 

100,000 

882,186 

17,000 

1,114,701 

10,000 

18,130 

490,224 

242,198 
14,078 

150,000 

188 
187 
198 
200 
224 
278 
209 
161 

1,413 

22 

1,U7 

10 

47 

746 

804 

60 

Crawford 

Labette 

2,660 

Franklin 

Leavenworth... 
Osase .......... 

5,400 
255,431 
166,815 

8,040 

35 

1,440 

135 

400 

Linn  ......^^..^ 

Small  minM.  ■  r  - 

Totia 

2,028,100 

224,889 

6,983 

2,259,922 

2,947,517 

(a)  210 

4,628 

•Avange  for  iha  Stite. 


I 
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The  following  table  shows  the  annual  product  of  coal  in  Kentucky 
:firom  1873  to  1890: 

Product  of  coal  in  Kentucky  firom  187S  to  1890. 


Yean. 

Short  tons. 

Yeaca. 

Short  tons. 

Yean. 

Short  tons. 

1878 

800,000 
860,000 
500,000 
650,000 
850,000 
900,000 

1879 

1,000,000 
1,000,000 
1, 100, 000 
1.300.000 
1,650,000 
1,550,000 

1885 

1886 

1,600,000 
1,550,000 
1,933,185 
2,570,000 
2,399,755 
2,701,496 

1874 

1880 

1875 

1881 

1887 

1876 

1882 

1888 

1877 

1883 

1889 

18T8 

1884 

1890 

MABYIiAND. 

Total  product  in  1889,  2,939,715  short  tons;  spot  value,  $2,517,474. 
Total  product  in  1890,  3,357,813  short  tons;  spot  value,  $2,899,572. 

Owing  to  the  disastrous  flood  of  1889,  which  almost  destroyed  the 
Chesapeake  and  Ohio  canal,  one  of  the  chief  means  of  transportation 
for  Maryland  coal,  was  removed  and  the  product  for  that  year  was 
539,755  short  tons  less  than  in  1888.  Additional  railroad  facilities — ^not 
by  the  construction  of  new  roads  but  by  an  increase  in  the  number  of 
cars — enabled  the  trade  to  recover  somewhat  in  1890,  and  the  rebuild- 
ing of  the  canal  in  1891  will  afford  means  of  moving  a  still  larger  product 
in  that  year. 

The  production  is  limited  to  two  counties  in  the  State,  Allegany  and 
Garrett,  the  product  of  the  latter  being  insignificant  when  compared 
with  that  of  Allegany.  The  amount  and  value  of  coal  produced  in  1889 
and  1890,  with  the  distribution  of  the  product  is  shown  in  the  following 
tables: 

Coal  product  ofMiuryland  in  1889,  hy  counties. 


Countiaft. 


AJl!tgKDJ  . 

G«Rett... 
Total 


Loaded  at 
mines  for 
Bhipment. 


Short  torn. 

2, 885, 114 
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Sold  to  local 

trade  and 

used  by  em 

ploy68. 


2,885,886 


Short  tan$. 

39,805 

4,412 


44,217 


Used  at 

mines  for 

steam  and 

heat. 


Short  tons. 
10,162 


10,162 


Total 

amoontpro- 

dnoed. 


Short  torn. 

2,985,081 

4,634 


2,939,715 


Total  valae. 


$2,512,614 
4,860 


2,517.474 


Average 

number 

employed 


}  ». 


702 


8,702 


i 
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Coal  proOuet  of  MdrpUmd  in  X890. 


OonntlBt. 

Loaded  at 
mines  for 
ahi]iment. 

Sold  to 
looaltrado 
and  used  by 
employ68. 

Used  at 

mines  for 

steam  and 

heat. 

Total 

amount 

produced. 

Total  TalvA. 

KmnlMr 
of  days 
aotive. 

number 

em- 
plcqrad. 

A11f>ffuiy ........... 

Short  tons. 
3,296,803 

Short  ton», 

44,621 

8,000 

Short  tons. 
8,799 

Short  tont. 

8,349,813 

8,000 

12,883,172 
6,400 

S44 

8,842 

BmftM  nritnM.^,..^.. 

Total 

8.20e,893 

62,621 

8,799 

8,857.813 

2»  889. 672 

244 

8,842 

In  the  1888  yolnme  of  Mineral  Besonrces  a  statement  is  made  show- 
ing the  product  in  long  tons  of  the  individual  companies  operating  in 
Maryland  from  1883  to  1388.  The  agreement  made  by  the  Census  Office 
and  in  the  collection  of  the  statistics  for  1890  precludes  the  publishing 
of  the  same  reports  for  1889  and  1890.  The  amounts  are  therefore  sum- 
marized for  the  years  in  the  following  table,  and  for  conyenienoe  of 
comparison  are  reduced  to  short  tons : 

Froduot  of  ooal  in  Maryland  from  1883  to  1890, 


1888 

1884 
1886 
1888 


Short  tons. 


2,476.075 
2, 765, 617 
2,833,337 
2,617,677 


1887 
1888 
1889 
1890 


Short  tons. 


8,278,028 
8,479,470 
2,938,716 
8,867,818 


In  the  following  table  the  statistics  for  1889  and  1890  are  taken  firom 
the  report  of  the  Cumberland  coal  trade,  furnished  by  Mr.  H.  W.  Shaidt, 
manager  of  the  Cumberland  Daily  News.  The  product  for  1890  is  slightly 
in  excess  of  the  returns  made  to  the  survey: 

Frodiaoi  of  ooal  im  Maryland  for  oighi  yeort. 


Oompaniet. 


ConaoUdation  Coal  Company 

New  Central  Coal  Company 

Gtoorgea  Creek  Coal  ana  Iron  Company 

Marvland  Union  Coal  Company « 

Borden  Mining  Company 

Maryland  Coal  Company 

Ameiioan  Coal  Company 

Potomac  Coal  Company 

Hampshire  and  Baltimore  Coal  Company 

Atlantic  and  Georges  Creek  Coal  Company  (Pekin 

mine) 

Swanton  Mining  Company 

Bl»nATon  Coal  Company 

Piedmont  Coal  and  Iron  Company 

Union  Mining  Company 

National  Coal  Company 

DaTia  A  XUdnamlna..... •••••••. •••.••••••••••.... 

Total 


1888. 


Long  torn, 

466.238 
210,860 
257,490 
137, 105 
161,606 
236,854 
190,055 
189,723 
184,634 

68,000 
84,006 
84.721 
4,619 
5,024 
88,998 


2,210,781 


1884. 


Long  font. 
689,212 
210, 140 
266,042 
117, 180 
162,057 
296,736 
194,330 
100,463 
86,416 

75,467 

28,620 

100,961 

1,250 

6,310 

42,680 

74,437 

2,460,801 


Longtona, 
710,064 
208,814 
267,343 
08,096 
170,637 
866,819 
820,839 
106,280 


64,088 
52,862 
89,102 
82 
5,641 
48,807 
68,002 

2,628,785 


Longtono, 
676.668 
148,861 
266,943 
116,771 
137,747 
288,742 
811,306 
166,767 


7.881 
48,688 
66.880 
1,678 
6,884 
82,837 
68,882 

8i  847.887 
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Product  of  coal  in  Maryland  for  eight  yearn — Contiaaed. 


Companiea. 


Consolidation  Coal  Company 

"Svw  Central  Coal  Company 

GeoTses  Croek  Coal  and  Iron  Company 

MarYland  Union  Coal  Company 

Boracsn  Minine  Company , 

IfaryLind  Coal  Company , 

American  Coal  Company , 


potomao  Coal  Company 

Atlantic  and  Georges  Creek  Coal  Company  (Fekin 

mine) 

Swanton  Mining  Company 

Bben  Avon  Coal  Company 

Union  Mining  Company 

National  CoalCompany 

DaTis  AElkinsmine 

Junee  Ryan 

George  M.  Hansel 

Barton  and  Georgea  Creek  Valley  Company 

Snteiprise  mine 

FnmkUn  Consolidated  CoalCompany 

Big  Vein  Coal  Company 

Piedmont-Comberland  Coal  Company 

Anthony  Mining  Company 


Totid 


1887. 


Long  Urns. 
936, 799 
181, 906 
304, 012 
148,523 
192,  636 
316, 518 
259,632 
209, 793 


61, 610 

11,934 

7,500 

117,776 

82,  667 

3,608 

1,989 


2,926,902 


1888. 


Longtont. 
1, 023, 349 
169,484 
437, 992 
106,  620 
212, 520 
340,860 
287, 058 
208,777 

6,375 
58,383 


6,396 
76,592 
98,443 


3,569 

69,857 

399 


8,106,070 


1888. 


1890. 


LongtwM. 
OT1,468 
118,885 
811,258 


Long  torn. 
956, 031 
218, 169 
351,310 


206,549 
268,438 
297,537 
205,212 

8,884 
40,748 


3,734 
72,571 
18,089 


113 

123,429 

288 

71,837 

21, 310 

2,493 


2,637,838 


200,055 

366,839 

,386,731 

217,232 

762 
41,401 


17,933 
60,206 


175.838 

11 

66,644 

62,917 

29,003 

115 


8.281,187 
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Ibtol  $Mpwkimt9  firom  the  Cumberland  ooalJiM  in 


Tean. 


1843 
1843 

1844 
1846 
1846 
1847 
1848 
1849 
1860 
1861 
1852 
1863 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 


1870 

1871 

1872 

18t3 

1874 

1876 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1888 

1880 

Total 


Frostbiirg  region. 


Onmberhoid  tod  PennsylTanla  railroad. 


Long 

tont. 

767 

8,661 

6,156 

13,738 

11,240 

20,615 

86,571 

63,676 

73,783 

70,893 

128,534 

150,381 

148, 953 

83,681 

86,994 

80,743 

48,018 

48, 416 

70,669 

23,878 

71, 745 

117, 796 

287, 126 

884,297 

592,938 

623, 031 

659,115 

1,016,777 


909,611 

1,247,279 

1,283,956 

1, 509, 570 

1,295,804 

1,095,880 

939, 262 

755, 278 

823,801 

933,240 

1,055,491 

1, 113, 263 

576,701 

851,985 

1,193,780 

1, 091, 904 

1,131,949 

1,684,114 

1,660,406 

1,430,381 

1,5U,418 


28,926,464 


Long 
tont. 


8,167 

51,488 

46,357 

84,060 

63,731 

77,095 

80,387 

65,174 

166,712 

211,639 

232,278 

68,303 

75,206 

178,269 

194,120 

285,295 

291, 019 

885,249 

424,406 

578,243 


520,196 
656,085 
612,637 
641,220 
631,882 
715, 673 
448,435 
473,646 
486,038 
397,009 
471,800 
270,166 
115,344 
802,678 
150,471 
171,460 
115.531 
182,177 
166,216 
26,886 


11,061,688 


I 
s 

9 


04 


Long 
font. 


22,021 
114,6891 

67,671 
160, 213 
131, 866 
170.884 
145,864 
164,264 
213,446 
163, 501 

91, 574 
217,065 
199, 138 
206,227 
141,520 
176,241 
193,046 
177,162 
381,704 


d 


1, 
1, 
1, 


Long 

tont. 

767 

8,661 

6,156 

13,738 

U,240 

20,616 

86,571 

^,676 

76,960 

122, 331 

174, 891 

234,441 

212,684 

170, 786 

167, 381 

135,917 

214, 730 

260,054 

302,947 

92,181 

146, 951 

291,065 

481, 246 

669,592 

883.957 

008,280 

083,621 

580,020 


1,429, 
1,W3, 

1,918, 
2,265, 
1,805, 
1,»71, 
1,614, 
1,899, 
1.466, 
1,484, 
1,740, 
1,536, 
783, 
1,371, 
1,643, 
1, 469, 
1,389, 
1,892, 
2,208, 
1,634, 
1,808, 


707 

3641 

614 

878 

367 

766 

563 

8081 

703 

613 

737 

920 

619 

728 

389 

591 

000 

532 

668 

419 


Cumberland  Goal  and  Iron 
Company'a  railroad. 


a' 


Long 

tono. 

961 

6,421 

9,734 

10,915 

18,555 

82,325 

48,000 

78, 773 

119,023 

103,808 

139,925 

155,278 

173,580 

87,710 

121,846 

88,673 

66,009 

72,423 

80,500 

25,983 

41,096 

111,087 

67,676 

104,651 

62,251 

40,106 

100,345 

180,017 


8»  082, 660 


Long 
tons. 


g 


875 
81,640 
18,862 
70,535 
82,114 
100,681 
105, 149 
64,000 
87,639 
86,203 
63,600; 
29,286; 
23,478 
43,623 
64,522 
67,907 
62,158 
72,804 
67, 918 
78,808' 


Long 

tons. 

851 

«,421 

9,734 

10,816 

18,665 

83,325 

48.000 

78.773 

118.888 

135,348 

158,287 

225,813 

266,684 

186,401 

227,084 

142,578 

153,548 

168,636 

144,100 

65,278 

64,^4 

154,610 

182,188 

162,558 

104,410 

U3,010 

158,264 

206,825 


1,182,224  8,884,884 


Oumborland  BranoK, 


114,4041 

68,864 

26,686 

88,766 

U8,670 

52,506 

16,285 

63,181 

88,455 

141,807 

187,526 

271, 570 

188,183 

187,235 

288,884 

288,407 

243,321 

332,788 

874,888 

868,487 


122  ((1)522,834 


8,037,87642,885,888 


4,078,364 


83,841 
184,254 
203,666 
137,682 
135,182 
164,165 
188,005 
111,850 
123,166 
104,238 
181,325 
161,526 

76,140 
141,880 
124,718 
117,828 
113,781 
125,305 

86.181 

36,407 


3,660,071 


186.845 

284,118 

230,358 

227,347 

248.853 

216,070 

204,380 

174,581 

222,621 

84«,145 

328.850 

433,096 

275,31 

838,625 

414,608 

407,286 

857,113 

466,108 

470,078 

384,804 

522,834 


6,033,885 


a  Of  this  amount  86,148  long  tons  were  ahipped  to  the  Chesapeake  and  Ohio  oanal  ▼laPiedmonti 

b  Inolades  78,045  long  tons  used  on  line  of  Cumberland  and  PennaylTania  railroad  and  ita  bnmohe8» 
pany  in  locomotiTea,  raling  mills,  etc. 

c  I'he  total  shipments  of  Qie  Cumberland  ooal  field  reported  by  the  xailroada  is  68  long  tons  greater 
company. 

d  Of  this  amount  8,744  tons  were  shipped  to  the  Pernisylvania  railroad. 

•  Of  this  amount  807,760  tons  were  snipped  to  the  Pennsylyania  railroad. 

/Includes  85,753  tona  used  on  line  of  Cumberland  and  f  ennaylyanla  raUroad  and  tti  branekM,  asd 
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Jtfarylaiui  and  West  Virginia  for  forty-nine  year». 


Ftostburg  region. 


Piedmont  region. 


Gemgee  Creek  antl  ComberUnd 
jfailroad. 


3 


tons. 


Long 

tOfU, 


83J3ff 

78,298 

1215,787 

»,766 

79,455 

53,480 

4,883 

112 


125,097 
93,681 
202,223 
168,950 
214,518 
98,371 
153,230 
288,787 
385,029 
877,603 


684.87* 


87*2, 373, 688  2, 206, 135 


I 

a 

n 

n 


Long- 
tons. 


4,947 
81,436 
77,829 
283,336 
291,685 
348,198 
418,057 
341,024 
243,487 
228,138 


-a 
*» 

o 
H 


Long 
tons. 


213, 18(^ 
203,595 
495v  819 
510,060 
585.658 
500,047 
576, 150 
627,923 
608, 516 
905,731 


5,226,879 


Long 
tons. 


73.725 
181,303 
227,245 
289,210 
252,368 
218.818 
257, 740 
289, 2»8 
85,554 
69,482 
268,430 


(a)  2, 100, 673 


Emvirt  and 
Wfst  Vir- 
ginia mines. 
28,035 
81,218 
85,441 
77,582 
57,492 
63,537 
108,723 


68,573 

88,722 
277, 929 
338,001 
466,928 
403,489 
346,308 
449,011 
564,397 
576, 047 
(e)  774, 904 


4,854,330 


1 


CO 

§1 


Long 
ions. 


65,570 
42, 765 
51,628 
63,060 
47,934 
52,564 
36,660 
36,627 
36,240 
44,552 
71.345 
90,964 
72,532 
88,658 
83,724 


60,988 

96,453 

121,304 

103,793 

109,194 

90,800 

7,505 


098 
51 


1,475,989 


Total. 


Long 

tons. 

1,708 

10,082 

14,890 

24,653 

29,705 

52,940 

79, 571 

142,449 

192,806 

174,701 

268,450 

376,  219 

503,836 

478.486 

502,330 

465,012 

395, 405 

426.512 

493,031 

172,075 

218,050 

531,553 

399,354 

560,293 

736, 153 

735,669 

848,118 

1,230,518 


1,112,938 
1,494,814 
1. 517. 347 
1,780,710 
1, 576, 160 
1,302,237 
1,070,775 
818, 459 
924,254 
1, 075, 198 
1,319,580 
1, 478, 502 
1,085,249 
1,444,766 
2,2.33,928 
2, 076, 485 

(5)2,069,774 
2, 724, 347 
2,669,216 
2,857,585 

(/)2, 723, 341 


Long 
tons. 


4,042 

82,978 

65, 719 

157, 760 

155.845 

183, 786 

204,120 

116,574 

2.>i,  251 

297.842 

295, 878 

97,599 

98,684 

216,792 

258, 642 

34:<,  2C2 

343,178 

458.153 

482, 325 

652,151 


604,137 
850,3.39 
816, 103 
778.802 
767,064 
879,838 
632,440 
584,996 
609,204 
501,247 
603,129 
504,818 
269, 782 
680.119 
344,954 
368,744 
282,802 
262, 345 
286,700 
57.450 


44, 922, 144 15, 454, 539  6, 287, 202 


Long 
tons. 


22,021 
114,589 

67,671 
160,698 
131,866 
170,884 
145,864 
154,264 
213,446 
278,598 
185,435 
419,288 
356,007 
420, 745 
239,801 
380, 104 
715, 151 
708, 842 
1,282,748 


Long 

tons. 

1,708 

10,082 

14,890 

24,653 

29,795 

52,940 

79, 571 

142, 449 

196,848 

257, 679 

3:^.  178 

533,979 

659,681 

662,272 

706,450 

582,486 

849,658 

724,354 

788,909 

260,674 

317,634 

748,345 

657,996 

9a'),  495 

1,079,331 

1,193.822 

1,330,443 

1,882,809 


1,717,076 
2,345,153 
^,355,471 
2,674,101 
2,410,895 
2,342,773 
1,835,081 
1,574,3.')9 
1,879,322 
1,730,709 
2, 136, 160 
2.261,918 
1,540,466 
2, 544, 173 
2,934,979 
2,865,974 
2,502,467 
(<5)3.375,796 
3,671,067 
3.213,886 
4,000,001 


68,843,885 


Baltimore  and  Ohio  raQroad,  to  Cumberland. 

bj  Cumberland  and  Piedmont;  alao  280,850  long  tons  oaed  by  the  Baltimore  and  Ohio  Ballroad  Com* 

the  total  ahipmenta  shown  in  the  table  already  given  exhibiting  the  shipments  of  each  coal 


•tComberiand  and  Piedmont;  also,  140,268  tons  used  by  the  Baltimore  wd 0\v\o itilDiroiA Vn\o(»iinMMit<>^ 

773  Mm 15 
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MICHIGAN. 

Total  product  in  1889,  67,431  short  tons;  spot  value,  $115,011. 

Total  product  in  1890,  74,977  short  tons;  spot  value,  $149,195. 

Although  the  coal  area  of  Michigan  covers  thirteen  counties,  in  only 
two  (Jackson  and  Shiawassee)  has  it  been  mined  commercially.  The 
amount  taken  out  at  country  banks  in  1889  was  1,947  short  tons,  and 
the  estimated  product  from  the  same  source  in  1890  was  2,000  short 
tons.  The  coal  beds  in  Jackson  and  Shiawassee  counties  are  from  2^ 
to  3J  feet  in  thickness,  and  have  been  described  in  previous  volumes  of 
Mineral  Eesources. 

Product  of  coal  in  Michigan  in  1889  and  1890. 


Distribution. 


Loaded  at  the  miues  for  ahipment 

Sold  to  local  trade  and  used  by  employds 
Uaed  at  the  mines  for  steam 


Total 

Total  value 


1889. 


Short  tons. 

53,104 

9,110 

6, 217 


1890. 


Short  tonM. 

57.100 

al2,885 

4,992 


67, 431 


74,977 


$115,011 


$149, 195 


a  Includes  product  from  country  banks. 

Following  is  the  annual  product  of  coal  in  Michigan  from  1877  to  1890. 
It  will  be  seen  that  the  State  reached  its  liighest  producing  point  in  1882. 
Subsequent  to  that  year,  two  companies  which  had  an  aggregate  annual 
output  of  about  50,000  tons  have  reported  no  product: 

Product  of  coal  in  Michigan  from  1877  to  1890, 


Years. 

Short  tons. 

Years. 

Short  tons. 

Years. 

Short  tons. 

Previous  to  1877 
1877 

350,000 
09, 197 
85,  .'i22 
82.015 

129,053 

1881 

130, 130 

135, 339 

71,296 

:J6,  712 

45,178 

1886 

60,434 
71,461 
81,407 
67,431 

74,  yn 

1882 

1887 

1878 

imi 

1888 

1879 

1884 

1889 

1880.. 

1885 

1890 

MISSOURI. 

Total  product  in  1889,2,557,823  short  tons;  spot  value,  $3,479,057. 
Total  product  in  1890,  2,735,221  short  tons ;  spot  value,  $3,382,858. 

The  product  of  coal  in  Missouri  for  1889  was  1,352,144  short  tons  less 
than  the  amount  reported  for  1888.  This  remarkable  difference  (about 
33  per  cent.)  leads  to  the  belief  that  the  amount  reported  for  1888  was 
largely  in  excess  of  the  actual  product,  though  the  mild  winter  of 
1889-'90  probably  would  account  for  a  portion  of  the  decrease.  The 
product  of  1890  shows  but  a  slight  increase  over  that  of  1889,  which 
adds  color  to  the  belief  in  an  exaggerated  report  for  1888. 

There  are  thirty-five  coal  producing  counties  in  the  State,  twenty  of 
which  produced  coal  commercially  in  1890.  The  estimated  product 
from  country  banks,  of  which  there  wwe  356  in  operation  in  the  censos 
year,  was  liO,000  short  tous. 
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The  following  tables  show  the  amount  of  coal  produced  in  Missouri 
in  1889  and  1890,  by  counties,  with  the  distribution  and  value  of  the 
product: 

Coal  product  of  Mis»owri  in  18S9,  by  counties. 


CoantleA. 


Adair 

Andrian 

Barton 

Batee 

Boone 

CaldweU 

Callaway  — 

Carroll 

Cedar 

Chariton 

Cooper 

Dade 

Grundy 

Henry 

Howard 

Jasi>er 

Johnson 

Lafayette 

Linn 

Livingstone  . 

Macon 

Montgomery. 

Monroe 

Morgan 

Nodaway 

Putnam 

Ralls 

Bandolph 

Rav 

St.  Clair 

Saline 

Schuyler 

Shelby 

Sullivan 

Vernon 


Total 


Loaded  at 
mines  for 
shipment. 


Short  ton^. 
14,729 
19,238 
53,438 
707, 215 
19, 932 
11,171 
2,004 


670 


19. 793 

154,457 

1,050 


5.140 
321,405 


410, 735 
10,520 


1,700 
'74*9i3 


1G2, 365 

210, 635 

4,085 


32,650 


2,246,845 


Sold  to 

local  trade 

at  mines. 


Short  Um9. 
3,553 
5,774 
6,360 

44,674 

11,285 
2,153 

13,242 
2,439 
2,070 
1,951 
326 
6.708 
2,108 

10,889 


720 

7,209 

20,783 

6,W8 

1,356 

11,528 

1,446 

222 

200 

7,752 

6,741 

562 

53, 287 

5.786 

2,670 

2,225 

770 

275 

805 

5,910 


259,587 


Used  by 
employ6s. 


Short  ton9s 
190 
556 
569 
1,500 
168 


159 

3,669 

76 

25 

2,018 

234 


80 
4 


2,002 

1,029 

125 


500 


16,412 


Used  for 

steam  at 

mines. 


Short  tonM. 
120 
626 
800 
2,600 
20 
270 


728 

79 

10 

52 

1,500 

1,823 
50 

3,049 

333 

2,813 

8 


13,120 
100 


70 

2 

2,120 


3,809 

2,180 

100 


360 


34,979 


Totalpro- 
duct  or  coal 

of  all 
grades  for 
year  1889. 


Short  torn. 

18,592 

26,194 

61, 167 

755,989 

31,<05 

13,594 

16,053 

2.439 

^,070 

1,961 

996 

6,760 

23,401 

180, 1L8 

1,100 

720 

12,841 

348,670 

6,992 

1,381 

446,396 

12,300 

222 

2,000 

7,758 

83,774 

562 

221, 463 

220,530 

6,880 

2,225 

770 

275 

805 

89,420 


2, 557, 823 


Total 
amount  re- 
ceived for 
coal  sold 
in  year  1889, 


Short  Umt. 

$30,860 

88,490 

P2,655 

857, 060 

48,244 

26,810 

28,727 

4,866 

4,137 

8,692 

2,574 

11,385 

47,972 

278, 986 

1,540 

1,340 

25,247 

557,186 

13,140 

3,251 

550,476 

17,449 

345 

5,000 

19, 275 

112,089 

1,061 

285,019 

351,153 

14,885 

4,861 

1,013 

588 

1,176 

46,506 


3, 479, 057 


Coal  product  of  Missouri  in  1890  hy  counties. 


Number 

Average 
number 

em- 
ployed. 

Total  value. 

of  days 
active. 

$32,688 

206 

70 

80,200 

231 

90 

767.542 

215 

1,315 

25,500 

200 

46 

42,706 

291 

77 

7,996 

218 

11 

219, 165 

236 

524 

161, 995 

207 

311 

8, 030 

133 

15 

539,402 

217 

1,056 

600.373 

250 

1,027 

18,393 

200 

33 

1,300 

75 

3 

306,736 

229 

635 

422,074 

241 

687 

7,675 

140 

27 

16,183 

118 

44 

175,000 

3,382,858 

(a)  229 

5,971 

Countiea. 


Audrian 

Barton 

Batea 

Boone 

Caldwell 

Callaway 

Qmndy.'Linn,  Put- 
nam, and  Adair.. 

Henry 

Johnson 

Lafayette 

Macon 

Montgomery 

Moi^an 

Bandolph 

Bay 

St.  Clair 

Vernon 

Small  mines 


Total. 


Loaded  at 
mines  for 
shipment. 


Short  ton: 
12,800 
28,000 
732,622 
12,000 
18,273 
480 

158,322 

104,368 

5,910 

830,740 

516,683 

5U0 

400 

250,376 

259,466 

5,050 

13, 315 


2,449,305 


Sold  to  local 

trade  and 

used  by  em- 

ploy68. 


Short  tonM, 
7,161 
450 
8,980 
6,000 
2,756 
4,827 

4,265 

4,295 

40 

13, 812 

4,630 

12,940 

200 

16,156 

14,685 


40 
140,000 


240t237 


Used  at 

mines  for 

steam  and 

heat. 


Short  ton*. 

300 

50 

10,100 


570 
24 

4,615 
1,105 


3,136 

18, 748 

144 

50 

2,840 

3,967 


80 


Total 

amount 

produced. 


Short  tont. 
20,261 
28,500 
751, 702 
17.000 
21,599 
5,331 

167,202 

109,768 

6,950 

347,688 

640, 061 

13,584 

650 

260,372 

278, 118 

5,050 

13,385 

140,000 


46,679  I    2,735,221 


f  Average  for  the  8tftt$* 
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Produoi  of  coal  in  Mi$sourifrom  187S  to  1890, 


Years. 

Short  tons. 

Years. 

Short  tons. 

Years. 

Short  tons. 

1873 

784.000 

709,680 

840,000 

1,008,0110 

1,008,000 

1,008,000 

1879 

1,008,000 
1,080,000 
1,900,000 
2,240,000 
2,520.000 
2,800,000 

1885 

3,080,000 
1,800,000 
3,209,916 
3, 909, 967 
2,557,823 
2,735,221 

1874 

1880 

1886 

1875 

1881 

1887 

1876 

1882 

1888 

1877 

1883 

1889 

1878 

1884 

1890 

MONTANA. 

Total  product  in  1889,  363,301  short  tons,-  spot  value,  $880,773. 
Total  product  in  1890, 517,477  short  tons;  spot  value,  $1,252,492. 

Goal  mining  in  Montana  seems  to  have  experienced  a  remarkable 
impetus  in  the  last  two  years,  the  product  for  1889  being  321,834  short 
tons  greater  than,  or  nearly  nine  times  as  much  as,  in  1888.  The  prod- 
uct for  1890  shows  a  further  increase  of  154,176  short  tons.  The  value, 
however,  is  not  so  much  in  proportion,  the  price  realized  per  ton  falling 
from  $3.50  in  1888  to  $2.42  in  1889  and  1890.  A  full  description  of  the 
coal  mines  of  Montana  and  their  operations  was  published  in  Mineral 
Eesources  for  1888,  and  a  number  of  analyses  of  the  Montana  coals  were 
given  in  the  volume  for  1885. 

Coal  product  of  Montana  in  1889,  by  oounUea, 


Counties. 

Loaded  at 
mines  for 
shipment 
on  railroad 
carA  and 
boats. 

Sold  to 

local  trade 

at  mines. 

Used  by 
employ68. 

Used  for 

steam  at 

mines. 

Manufac- 
tured into 
coke. 

Totalprod- 

not  of^coal 

of  all  grades 

for  year 

1880. 

Total 
amount  re- 
ceived for 
ooaiaoldixi 
year  1889. 

CaAcade .......... 

Short  tons. 
161, 687 

Short  tons. 

4,723 
670 

3,450 
733 
415 

Short  tons. 
70 
100 
10 

Short  Urns. 

Short  tons. 

Short  tofiM. 

166,480 

820 

3,470 

733 

460 

43,838 

60 

150 

147,300 

1339.236 

2,100 

9,129 

1,900 

1,300 

104,377 

200 

450 

421,960 

Choteau  .  ........ 

50 
10 

Custor  ........... 

Dawson .......... 

Fergus ....  ...... 

45 
329 

Gallatin 

Lewis  and  Clarke. 
Missoula ......... 

42,745 

764 

50 
150 
564 

Paris 

109,940 

1,608 

4,612 

30,576 

Total 

314, 372 

10, 755 

2,162 

5,436 

30,576 

863,301 

880,773 

Coal  product  of  Montana  in  1890,  by  counties. 


Counties. 

Loaded  at 
mines  for 
shipment. 

Sold    to 

local 
trado  and 

uswl  by 
employes. 

Used  at 

mines  for 

stoamand 

heat. 

Made 
into  coke. 

Total 

amount 

produced. 

Total 
value. 

Average 

number 

employed. 

Cascade .......... 

Short  tons. 

193,910 

200 

Short  tons. 

0,516 

600 

10,228 

350 

1,230 

386 

105 

4,012 

Short  tons. 

Short  tons. 

Short  tons. 

200,435 

800 

10,228 

450 

1,260 

51, 452 

115 

252, 737 

$106,748 

2,000 

20,417 

1,350 

5,740 

119.084 

283 

600,870 

379 

6 

27 

3 

8 

120 
3 

705 

Choteau 

Custer 

Dawson .......... 

100 

Ferfjufi 

30 
1,004 

GHlhitin 

50,062 

10 

221, 725 

I^wi.i  and  Clarke. 
Park 

3,000 

24,000 

Total 

466,016 

23, 427 

4,034 

24,000 

517,477 

1,253,402 

1,251 

COAIi. 
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Product  of  coal  in  Montana  from  188S  to  1889, 


1883 

1884 
18C5 
1888 


Short  tons. 


19,795 
80.376 
80,440 
49,846 


Yean. 


1887 
1888 
1889 
1890 


Short  tons. 


10,202 

41.467 

363,301 

617,477 


The  following  notes  and  statements  of  the  production  by  counties 
bave  been  prepared  by  Mr.  P.  F.  Chisolm,  special  agent  of  the  Geolog- 
ical Survey  at  Denver. 

Beaver  Head  county, — ^No  mining  was  carried  on  in  Beaver  Head 
county  in  1890.  The  coal,  as  stated  in  previous  volumes  of  Mineral 
Besources,  is  found  on  Medicine  Lodge  and  Horse  Prairie  creeks  and  is 
of  an  inferior  lignite. 

Cascade  county, — ^There  were  seven  mines  producing  coal  in  Gas- 
cade  county  in  1890  and  four  mines  that  were  non-producers.  The  pro- 
ducing mines  were  the  Castner,  Sand  Coulee,  Cora  M.  Boss,  Mann, 
Powell  &  Heerman,  Paul  and  Dean.  By  far  the  most  important  pro- 
ducer in  1890  was  the  Sand  Coulee,  which  had  an  output  of  194,505 
tons.  The  seven  mines  employed  an  aggregate  of  379  men.  At  six  of 
these  the  average  wages  paid  miners  was  $3.00  per  day,  while  one  re- 
ported $3.50  as  the  average  rate  per  day. 

Andly$et  of  coals  and  charcoal  from  the  Sand  Coulee,  Montana, 


Water 

VoUtile  matter 
Fixed  carbon  . . 
Ash 

Total 


Coking 
coal. 


Per  cent. 

3.08 

33.15 

57.05 

5.83 


100.01 


Diy  coal. 


Per  cent. 

2.81 

20.43 

56.50 

11.27 


100.01 


Charcoal. 


Percent. 

2.25 
25.10 
85.60 

7.06 


Ayerage. 


Per  cent. 

8.01 
80.23 
59.71 

7.05 


100.00        100.00 


Chateau  county, — Only  one  productive  mine  reports  from  Choteau 
county  in  1890,  the  two  other  mines  in  the  county  having  no  output. 
The  producing  mine,  the  O'Hanlon,  employed  G  men,  and  paid  an  aver- 
age of  $3  i>er  day  to  miners. 

Custer  county. — ^Two  mines  in  Custer  county,  produced  an  aggre- 
gate of  10,228  tons,  all  of  which  was  consumed  locally.  The  mines  gave 
emplojrment  to  27  men. 

Dawson  county, — ^A  small  amount  of  coal  (450  short  tons)  was  mined 
in  1890,  to  supply  the  wants  of  ranchmen  and  the  small  local  trade  of 
the  section. 

Deer  Lodge  county, — Some  coal  has  been  discovered  in  Deer  Lodge 
county,  but  the  coal  veins  are  very  narrow  and  bony,  and  no  attempt 
has  been  made  to  produce  coal  for  market.  So  far  no  vein  which  could 
be  profitably  worked  has  been  discovered. 
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Fergus  county. — ^The  product  in  1890  was  1,260  abort  tons,  all  of 
which  was  sold  to  local  trade  and  used  about  the  mine.  Two  mines 
were  not  producing. 

Oallatin  county. — ^The  Timberline  mine  produced  51,451  short  tons  in 
1890.    Analyses  of  this  coal  have  been  published  in  previous  volumes. 

Lewis  and  Clarice  county. — In  Lewis  and  Clarke  county,  irom  two 
small  openings,  one  near  Hogan  and  the  other  at  Dearborn,  a  little  coal 
was  produced  in  1890  for  the  local  trade  at  these  mines.  In  addition  to 
this  production  a  trifling  amount  of  coal  was  probably  dug  by  indi\idu- 
als  for  their  own  use  from  coal  openings  on  Sun  River,  above  Fort  Shaw; 
around  the  base  of  the  Haystack  Butte,  near  Eagle  Eock;  and  also  a 
little  north  of  the  MuUan  Pass. 

Meaglier  county. — ^Lack  of  railway  facilities  has  prevented  the  de- 
velopment of  the  coal  veins  outcropping  at  various  points  in  Meagher 
county,  and  the  value  of  the  coal  has  not  been  fully  determined.  The 
coal  field  is  the  extension  south  of  the  Sand  Couleefield  and  the  coal  is 
probably  similar  in  character  to  that  of  Cascade  county. 

Parh  county. — The  total  product  of  Park  county  in  1890  was  252,437 
short  tons.  The  only  coke  made  in  the  State  is  from  the  Cokedale  mine, 
in  this  county.  The  amount  of  coal  made  into  coke  in  1890  is  reported 
at  24,000  short  tons.  Three  mines,  the  Rocky  Fork,  Bryan,  and  Coke- 
dale,  were  producers  in  1890  and  employed  705  men,  who  received  from 
$3  to  93.50  per  day. 


Analyses  of  coal  from  Rooky  Fork  and  Bryan  mines. 


Rocky 
Fork. 

Bryan. 

Water 

/Vt  cent. 

2.50 
46.12 
46.20 

6.01 

PereenL 

9.5 

34.0 

54.0 

2.5 

Volfitile  matter 

Fixed  carbon 

Aah 

Total 

100.83 

100.0 

Silverbow  county. — A  number  of  coal  openings  have  been  made  in 
Silverbow  county,  but  there  was  no  production  in  1890.  The  princi- 
pal developments  are  on  the  mines  of  the  Mullan  Pass  Coal  Company 
at  Blossburg,  but  the  property  has  not  been  worked  since  1886. 

Yellowstone  county. — While  coal  veins  outcrop  at  a  great  number  of 
points  in  Yellowstone  county,  no  extensive  mining  has  yet  been  carried 
on.  The  coal  found  in  this  county  is  almost  aU  lignite,  similar  to  that 
found  in  the  eastern  portion^of  Montana,  and  not  desirable  tor  locomo- 
tive use.  The  only  coal  mined  in  the  county  was  to  supply  the  local 
trade  at  various  small  x>oints  and  for  the  use  of  ranchmen. 


COAL. 
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Montana  coal  mines  not  operated  in  1890. 


,        Coanties. 

Mines. 

Location. 

Count  ies. 

Mines. 

Location. 

Beaverhead 

Do 

Red  Rock 

Horao  Prairie. 

Largont 

Great  Falls . . . 

Bickott 

Bniwn 

Swigerta 

Fort  Assinni- 

boino. 
17ew  Chicago . 

Beiber 

MnllanPass.. 
Featherman  . . 

Beaver  Head. 
Red  Rock. 
Sand  Coulee. 
Truly. 
Smilh  River. 
Belt. 

Birch  Creek. 
Fort  A  RHiiini- 

boiue. 
Drnmmond. 

I>o. 
Blossbiirg. 
Drummond. 

Deerlodge 

Do... 

Taylor 

Keith 

Drummond. 

Do. 
Wolf  Creek. 
Maginnis  Res> 

ervation. 
ITogan. 

Missoula. 
Livingston. 
North  of  Bil- 
lings. 
Do. 

Cascade 

Fergus  ......... 

Viall 

Do 

Do 

Post  Quarter- 
masters. 

Gillett  mine.. 

Walker  mine. 

'MJHSoula 

Ncvcuhuiiicn  . 

Northern  Pa- 
cific Coal  Co. 

F.  Billings.... 

Do 

Lewis  and  Clarke 
Do 

Do 

Cliotcan 

Do 

Mi8Sonla 

Park  

1         ■*^' -. . 

Beerlodge 

Do..: 

Yellowstone 

Do 

Do 

Do 

NEBRASKA. 

Total  product  in  1889, 1,400  short  tons;  spot  value,  $4,900.  Total 
product  in  1890, 1,500  short  tons;  spot  value,  $4,500. 

The  small  product  of  Nebraska  comes  from  one  mine  in  Pawnee 
county.  The  coal,  which  is  all  consumed  locally,  is  mined  iiTegularly 
by  farmers  in  odd  seasons.  A  description  of  the  I^ebraska  coal  seams, 
by  Prof.  L.  E.  Hicks,  of  the  University  of  Nebraska,  was  published  in 
Mineral  Resources  for  1887. 


NEW  MEXICO. 

Total  product  in  1889, 486,943  short  tons ;  spot  value,  $872,628.  Total 
product  in  1890,  375,777  short  tons;  spot  value,  $504,390. 

The  product  of  coal  in  New  Mexico  in  1889  was  139,722  short  tons  less 
than  in  1888,  while  the  value  of  the  product  decreased  $1,003,367,  show- 
ing that  the  tonnage  reported  for  1888  was  evidently  not  only  excessive, 
but  that  the  valuation  placed  upon  it  wa^  far  more  than  the  amount 
actually  realized.  The  product  for  1890  shows  a  further  decrease  of 
111,166  short  tons  in  tonnage  and  of  $368,238  in  value. 

The  following  tables  show  the  amount  and  value  of  the  coal  mined  in 
New  Mexico  in  1889  and  1890,  by  counties,  with  the  distribution  of  the 
product: 

Coal  product  of  Neto  Mexico  in  1889,  by  counties. 


Counties. 

Loaded 
at  mines 
for  ship- 
ment on 
railroad 
cars  and 
boato. 

Sold  to 

local 

trade  at 

mines. 

Used  by 
employes. 

Used 
for  steam 
at  mines. 

Manu- 
factured 
into  coke. 

Total 

product 

of coal  of 

all  grades 

for  year 

1^. 

Total 

amount 

received 

for  coal 

sold  in 

year  1889. 

Average 

price  of 

coal  on 

cars  at 

the 
mines. 

Bernalillo 

Colfax 

Sh'Tttom. 
229,298 
145, 660 

SICrttoM. 
446 
2,050 
1,256 

ShWiUm$. 
1,242 
554 

Sh'rttons. 
2,073 
3,200 

Sh'rtUnii. 

Sh'rtton*. 

233,059 

151,464 

1,255 

13,650 

400 

ai,870 

40 

52,205 

$395,892 

201,027 

3,138 

24,843 

1,055 

74,666 

200 

171, 807 

n.70 
1.33 
2.50 
1.82 
2.64 
2.14 
5.00 
3.29 

Lincoln 

Rio  Arriba 

San  Juan 

13,  ISO 

200 

15 

470 

1 

100 

800 

385 
1,085 

Santa  Fe 

Sierra 

26,505 

39 

51,005 

810 

6,000 

Socorro 

200 

Total 

460,657 

5,421 

2,582 

6,383 

6,000 

486, 943 

872,628 

1.79 
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Coal  product  of  New  Mexico  in  1890,  hy  oouniiee. 


Comtties. 


BomaliUo  ... 

Colfax 

Lincoln  

Kio  Arriba.. 
SanJaan  — 

Santa  Fe 

Sierra 

Small  mines 


Loaded  at 
minea  for 
shipment. 


Short  ton*. 
180, 162 
145,000 


11,900 


21,270 


Total. 


358,332 


Sold  to 
local  trade 
and  used 
by  em- 
ploy 6s. 


Short  ton*. 

480 

2,400 

655 

75 

510 

1,140 

100 

6,000 


Used  at 
mines  for 
steam  and 
beat. 


Short  ton*. 

1,005 

4,000 

520 

200 


360 


11,360 


6,085 


TotAl 

amount 

produced. 


Short  tons. 

181,647 

151,400 

1,175 

12, 175 

510 

22,770 

100 

6,000 


375,777 


Total 
Talue. 


$207,948 

196,500 

5.415 

21,000 

1,137 

52,190 

200 

18,000 


504,390 


number 
employed 


375 

360 

11 

20 

4 

55 
2 


827 


Bernalillo  county — The  output  of  181,647  short  tons  represents  the 
product  of  five  miues,  which  gave  employment  to  375  men.  The  aver- 
age wages  paid  miners  was  $2.62.  Two  mines  in  the  county  were  not 
operated  during  the  year. 

Colfax  county, — ^Two  new  mines,  the  Sproule  and  Willoughby,  be- 
gan production  in  1890  to  supply  a  small  local  demand  in  the  vicinity 
of  Eaton,  but  the  output  was  inconsiderable,  and  as  in  the  past  nearly 
the  entire  output  comes  from  the  Eaton  Coal  and  Coking  Company^s 
mines  in  Bloss  caiion,  which  have  been  fully  described  in  previous  vol- 
umes of  the  "Mineral  Eesources.''  The  county  produced  151,400  tons 
and  gave  employment  to  360  men. 

Bio  Arriba  county. — ^Ihe  only  production  in  Eio  Arriba  county  is  by 
the  Monero  Coal  and  Coke  Company,  operating  the  Monero  and  Grand 
Mesa  mines,  located  at  Monero,  on  the  line  of  the  Denver  and  Eio 
Grande  railway.  All  of  the  product  except  that  used  at  the  mine  is 
sold  in  Colorado,  chiefly  for  fuel  to  the  local  railway. 

Id^icoln  county. — ^The  coal  fields  of  Lincoln  county  occur  near  White 
Oaks  and  Nogal,  far  from  railway  transportation,  and  the  i>roduction  is 
limited  to  the  demands  of  the  local  trade,  nearly  half  of  the  total  produc- 
tion being  used  for  steam  by  the  owners  of  the  principal  mine,  the 
Parker,  near  White  Oaks.  The  coal  deposits  of  this  section  are  more 
or  less  metamorphosed  through  the  influence  of  the  eruptive  outflows 
common  in  this  portion  of  New  Mexico.  The  comj^osition  of  the  coal 
from  the  Parker  mine  and  Cochran  mine,  both  near  White  Oaks^  is 
indicated  by  the  following  average  analysis: 

Average  analysis  of  coal  from  the  Parker  and  Cochran  mines. 


Water 

Volatile  matter 
Fixed  carbon . . 
Ash 

Total.... 

Solphiir 


Per  cent 

2.35 

85.53 

50.24 

11.88 


100.00 


0.61 
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In  thickness  the  seams  vary  from  2  to  5  feet. 

During  1890  some  twenty  coal  filings  were  made  near  Lincoln,  and  coal 
of  good  quality  exposed  in  nearly  every  case. 

San  Juan  and  Sierra  counties.  —The  total  product  of  the  two  coun- 
ties in  1890  was  only  610  short  tons,  which  was  used  locally. 

Santa  Fe  county. — ^The  product  of  six  mines  in  1890  was  22,770  short 
tons.  These  mines  employed  an  average  of  55  men,  who  received  $3 
per  day.  The  following  analysis  has  been  made  of  the  coal  from  the 
Sterling  mine  in  Santa  F^  county: 

AnalysU  of  coal  from  the  Sterling  mine. 


Water 

Volatile  matter 
Slxed  carbon. . . 
Aah 

Total 

Salpliiir 


Per  cent. 


2.31 
50.45 
41.55 

5.(W 


100.00 


LOT 


New  Mexico  coal  mines  not  opei'ated  in  1890, 


Conntiea. 


Bernalillo 

Do.. 

Linooln.. 

Socorro.. 


Mines. 

1 

Puerooe  Valley  . . . 

Cleveland 

Cochran 

Bartlett 


Location. 


Gallup. 
Tiieraa  CaTion. 
White  Oaks. 
Magdalena. 


Coal  product  of  New  Mexico  from  1882  to  1890, 


Years. 


1882 
1883 
1884 
1885 
1886 


Short  tons. 


157,092 
211, 347 
220,557 
306,202 
271,285 


Years. 


1887 
1888 
1880 
1800 


Short  tons. 


508,034 
G26, 665 
480, 043 
375, 777 


The  various  coal  mines  of  the  Territory  have  been  more  fully  de- 
scribed in  past  volumes  of  Mineral  Eesources,  and  the  following  index 
will  give  the  pages  and  volumes: 

Description  of  New  Mexico  coalfields  in  previous  reports, 
[Years  and  pages  of  Mineral  Resources.] 


lUton 

Cerrillos.. 
Oallap.... 
Monero... 
Saa  Pedro 


Page. 
62 
63 
63 
63 
64 


Page. 
57-^ 


170 


1885. 


Page. 


1886. 


1887. 


Page. 


Page. 
278 
279 
279 
279 
278 
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NORTH  CAROLINA. 

Total  product  in  1889, 192  short  tons;  spot  value,  $451.  Total  prod- 
uct in  1890, 10,2G2  short  tons;  spot  value,  $17,864. 

Coal  mining  in  North  Carolina  did  not  begin  until  1889,  and  can 
hardly  be  said  to  have  assumed  commercial  importance  until  the  next 
year.  The  production  is  limited  to  Chatliam  county  and  but  one  com- 
pany is  operating.  The  coal  areas  of  the  State  have  been  described  in 
Mineral  Eesources  for  1886  and  1887.  The  value  and  distribution  of  the 
product  for  1889  and  1890  is  shown  in  the  following  table: 

Coal  product  of  North  Carolina  in  1889  and  1890. 


Bisiribation. 


Loaded  at  mines  for  shipment 

Sold  to  local  trade  and  used  by  employes 
Used  for  steam  at  the  mine 

Total 

Total  yalne 


1880. 


Short  ton*. 

100 

1 

I 


102 


1451 


1800. 


Short  tons, 

0,362 

100 

OUO 


10,202 


$17,864 


NORTH  DAKOTA. 

Total  product  in  1889,  28,907  shor*  tons ;  spot  value,  $41,431.  Total 
product  in  1890,  30,000  short  tons;  spot  value,  $42,000. 

The  Eleventh  Census  gives  the  first  report  of  coal  mining  in  North 
Dakota,  the  product  for  that  year  being  28,907  short  tons.  There  were 
five  commercial  mines  operating  in  the  census  year  whose  total  product 
was  24,982  short  tons.  The  number  of  small  banks  was  337,  whose  en- 
tire output  amounted  to  3,926  short  tons,  or  an  average  of  a  little  less 
than  12  tons  each.  The  coal-producing  counties  are  Morton,  Stark 
and  Ward,  the  first  two  being  in  the  southwestern  and  the  last  men- 
tioned in  the  north  central  portion  of  the  State.  Previous  to  1889  the 
product  has  been  reported  for  the  Territory  of  Dakota,  but  as  the  pro- 
ducing region  of  the  Territory  is  contained  in  what  is  now  the  State  of 
North  Dakota,  the  product  for  previous  years  may  be  included  in  the 
following  table: 

Coal  product  of  North  Dakota  from  1884  to  1890, 


Tears. 


1881 
1885 
1886 
1887 


Short  tons. 


35,000 
25,000 
25, 055 
21,470 


Years. 


1888 
1880 
1890 


Short  tons. 


34,000 
28,007 
30.000 


The  limited  production  of  coal  in  North  Dakota  is  due  to  the  fact  that 
it  is  an  inferior  quality  of  lignite,  and  not  only  is  it  a  poor  fuel,  but  the 
cost  of  mining  is  comparatively  high,  and  consumers  find  it  more  eco- 
flomjca]  to  use  coal  brought  from  other  States. 
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OHIO. 

Total  product  in  1889,  9,976,787  short  tons;  spot  value,  $9,355,400. 
Total  product  in  1890, 11,494,506  short  tons;  spot  value,  $10,783,171. 

The  product  of  coal  in  Ohio  in  1889  was  nearly  1,000,000  tons  less 
than  that  of  the  preceding  year,  showing  the  effect  of  the  mild  winter 
previously  noted.  In  1890  the  production  increased  1,517,719  short 
tons  over  that  of  1889,  and  reached  the  highest  point  in  the  history  of 
the  State. 

The  following  tables  show  the  product  for  the  two  years,  with  the 
value  and  distribution  : 

Coal  product  in  Ohio  in  1889,  hy  counties. 


Counties. 


Athens 

Belmont .... 

Carroll 

Colnmbisna. 
Coshocton  .. 

Gallia 

Guernsey... 

Harrison 

Hocking 

Holmes 

Jackson 

Jefferson 

Lawrence . . . 
Mahoning  .. 

Medina 

Meij^s 

Monroe 

Morgan 

MosKingum 

Noble 

Perr>' 

Portage 

Stark 

Somniit 

Tmmboll... 
Tuscarawas 

Vinton 

Washington 
WajTie 


Disposition  of  total  product. 


Loaded  at 
mines  for 
shipment 
on  rail- 
road cars 
and  boats. 


Short  tonM 
1,102,070 
456,221 
337,393 
542,605 
112,130 
14,339 
328,568 
800 
820,294 


823,209 
173,260 

44.432 
187,321 
125,759 
103,301 

16,000 


133,589 

10,200 

1,506,282 

73,728 

782.466 
36, 152 

101, 270 

562,060 
85,202 
11,374 
75,478 


Total 8,566,223 


Sold  to 

local 

trade  at 

mines. 


Short 
70, 
175, 
14. 
49. 
53, 

7, 
30, 
31. 
10, 

9, 
94, 
90, 
57, 
23, 

2, 
111, 

4. 

7, 
79, 
26. 
51, 

2, 
41. 
11, 

4, 
113, 

14, 
«. 
3, 


tons 

933 

396 

101 

388 

601 

658 

552 

817 

757 

272 

241 

287 

872 

227 

975 

698 

246 

662 

254 

250 

313 

641 

541 

645 

193 

886 

756 

270 

350 


Used  by 
employes. 


Short  tons 
4,273 
3, 299 
88 
2,492 
446 
1,211 
3,112 
1,107 
523 
146 
3,000 
3,068 
352 
2,798 
1.385 
3, 1:^2 
479 
398 
554 
1, 950 
3,754 
598 
5,502 
857 
1,417 
2,468 
1,262 
341 
250 


Used  for 

steam 
at  mines. 


1, 196, 872 


60,271 


Short  tons 
7,288 
1,946 

200 
2,279 

332 


3.936 


13,475 

5 

6,355 

2,268 


4,717 
5,942 
2,146 


Manufac- 
tured 
into  coke. 


Short  tons 
39.022 
.5,000 


008 


4,4:17 

1, 150 

22,485 

2,072 

1,240 

5,091 

820 

60 

5,100 


2,947 
22.' 500 


Total 

product 

of  coal  of 

all  grades 

for  1889. 


Short 

1,224, 

641, 

351, 

696, 

166, 

23, 

362, 

33. 

845, 

9, 
926, 
271, 
102, 
240, 
136, 
220, 
20. 

8. 
214, 

38. 
1, 565, 

78, 
851, 

50, 
108, 
083, 
102, 

18. 

84. 


tons 

186 

862 

782 

824 

509 

208 

168 

724 

049 

423 

874 

830 

656 

563 

061 

277 

725 

060 

005 

400 

786 

117 

994 

726 

120 

505 

040 

045 

178 


Total 
amount 
received 
for  coal 

sold  in 

1889. 


1094,344 
558,333 
261, 813 
471.945 
163,659 

24,068 
313, 480 

41,028 
683,551 

13,037 
953, 696 
273,075 
106,260 
280,406 
158,003 
223,614 

34,066 

10, 502 
212, 873 

44, 039 
1,317,963 

99, 213 
1, 073. 703 

92. 723 
176, 934 
544, 524 
104.972 

10,684 
103.883 


Total 
em- 
ployes 
about 
mines. 


2,228 

1,100 

565 

955 

290 

34 

668 

8 

1,187 


2,251 
511 
232 
636 
379 
567 
29 


304 

43 

3,056 

179 
1,975 

170 

388 
1,061 

256 
23 

248 


93,952 


69,469  9,976,787  ,9,355.400 


19,343 
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Coal  product  of  Ohio  in  1890,  by  oountiei. 


Conntiea. 


Athens 

Belmont .... 

CarroU 

ColambianA. 
Coshocton  . . 

GaUia 

Gnemsey... 
Jackson  — 
Jefferson  ... 
Harrison  ... 

Hocking 

Lawrence... 
Mahoning  . . 

Medina 

Meigs 

Monroe 

Muskingum 
Noble. 


Loaded  at 
mines  for 
shipment. 


Short  tons. 

I,152,g25 

G84,06a 

328,407 

545, 014 

172,500 

16, 176 

408.084 

882,243 

373, 012 

2,000 

1,258,722 

75.089 

235,474 

130.359 

134,042 


197, 113 
5,640 

Perry I  1,880.502 

~  68,338 

767, 703 

101, 602 

46,652 

676, 413 

78,546 

4,990 

35,418 


Portage 

Stark 

Summit 

Trumbull . . . 
Tuscarawas. 

Vinton 

Washington 

Wayne 

Small  mines. 


Total 


10,161,887 


Sold  to 

local 

trade  and 

used  by 
employes. 


Short 

tout. 

29. 551 

82, 185 

400 

17, 818 

5,000 

336 

2,770 

77,947 

114,429 

6,600 

8,500 

1.015 

18, 615 

5,683 

119,787 

1,000 

32,406 

1,210 

39, 176 

J,  328 

28,174 

5,614 

3b2 

12,015 

1,495 

1.000 

460 

550,000 


1,164,876 


Used  at 

mines 

for  steam 

and  heat. 


Short 
tons. 
6,499 
1,862 

100 
4,763 

200 


2,885 

10,688 

2.552 


52,205 


2,230 
3,700 
1.536 


200 


1,739 

1,000 

40,572 

5,781 

700 
1,447 

675 


2,650 


Made 

into 

coke. 


Short 
tont. 

16,580 
6,000 


1,179 


Total 

amount 

produced. 


Short  tont. 

1,205,455 

774, 110 

328, 9C7 

5e7,  5)5 

177, 700 

10,  512 

413, 739 

970, 878 

491,172 

8.600 

1, 319, 427 

77,004 

256, 319 

139, 742 

255,365 

1,000 

229, 719 

6,850 

1,921,417 

70,666 

836.449 

112, 997 

47, 714 

589,875 

80.  716 

5,090 

38.528 

550,000 


Total 
value. 


$999,003 

605,604 

278, 704 

518,136 

159, 150 

14,903 

282,355 

974.892 

400,054 

12.900 

1,084,057 

83  265 

306,633 

167.  538 

316, 247 

1,000 

197,640 

7,350 

1,642,967 

112  475 

1, 088, 978 

169, 171 

57, 713 

499,685 

86,611 

5.281 

41,259 

660,000 


143,984 


23,753   11,494,506 


10,783,171 


Knmber 
of  days 
active. 


Average 
mnmber 

em- 
ployed. 


198 

201 
188 
219 
237 
205 
225 
180 
203 
268 
240 
198 
220 
219 
202 
100 
250 
102 
188 
236 
182 
173 
24:{ 
196 
241 
91 
178 


(a)  301 


2,122 

1,401 

642 

987 

327 

33 

788 

2,654 

944 

14 

1,625 

242 

537 

310 

016 

3 

366 

25 

2,977 

155 

1,930 

380 

102 

1,082 

186 

32 

87 


20,576 


a  Average  for  the  State. 

In  collecting  the  statistics  for  1889  and  1890  no  attempt  has  been 
made  to  segregate  the  nut  and  slack  coal  from  the  lump,  coal  of 
all  grades  (except  waste  slack)  being  included  in  the  total.  From 
the  State  mine  inspectors'  reports  the  following  statement  has  been 
compiled,  showing  the  amount  of  lump  and  nut  coal  produced  in  1886 
and  the  lump,  nut,  pea,  and  slack  produced  in  1887  and  1888.  The  re- 
port for  1887  was  prepared  by  Mr.  Thomas  B.  Bancroft,  and  that  for 
1888  by  Mr.  B.  M.  Hazeltine,  State  mine  inspector. 
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The  following  table  shows  the  annual  increase  and  decrease  in  pro- 
diLctioh  by  counties  from  1886  to  1890: 

Comparative  statiatics  by  counties  in  Ohio  from  18S6  to  1890* 


Counties. 


Athens 

Belmont  — 

CarroU 

Columbiana. 
Coehocton  .. 

Gallia 

Guernsey.... 

Harrison 

Hocking 

Holmes 

Jackson .... 
Jefferson  . . . 
liawrence... 
Mahoning  .. 

Medina 

Meigs 

Monroe 

Morgan 

Mnskingnm 

Noble 

Perry 

Portage 

Stark 

Summit 

Trumbull... 
Tuscarawas 

Vinton 

Washington 
Wayne 


Totals 

Ket  increase  or 
decrease 


1887  compared  with 
1886. 


Increase, 


Short 
tons. 

181,497 

147,088 
76,608 

170,094 
71,857 


110, 813 
'iii,'492 


278.866 
18.200 


75,327 

2,978 

263,175 


100, 742 
13,500 


238,800 
20,714 


2, 003, 730 
1,866,497 


Decrease. 


Short 
Urns. 


2,059 

'i,'477" 

2,'i44 


23,374 

40.  001 

26,  !-24 

7,058 


270 


5,176 


20,542 


3,620 
3.007 


137,242 


1888  compared  with 
1887. 


Increase.  Decrease. 


ShoH 

tons. 

253,155 

386,339 

61,784 


43,112 
1,357 


233,475 


57, 278 


39,933 


5,760 

0,063 

16,209 


ShoH 
tons. 


49,866 


169,885 
1,167 


2,405 
45,944 
50,697 

5,753 
41, 314 
27,035 


4,100 


120 
134, 035 


89  651 

18,968 

552 


10,163 


13, 933 


1889  compared  with 
1888  (a). 


Increase.  Decrease. 


Short 
tons. 


130, 633 
"**6,'486 


30,859 

"i'soi" 


28,652 
'9,' 528* 


(d)20, 725 

«2)8, 060 

2.144 

32,200 


7,104 
58,767 


137,388 


Short 

ton§. 

112,512 

466.244 

3,315 


1,304 
*2i,'566 


241,489 
'i6i*887 


35,150 


62,391 
22,206 


171,019 


61,208 
49,706 


6,655 


6,079 


1,166,636 
610, 159 


656.477 


489, 551 


1,423,715 
034,164 


1890  compared  with 
1889  (b). 


Increase. 


Short 
tons. 


132,248 


11, 101 
'6i*57i 


474,378 


44,004 
219,342 


15,756 

3,681 

35,088 


15,714 


355,631 


62.271 


Decrease. 


Short 
tons. 
18,731 


22,815 
29,229 


6,696 
"25,124" 
Ve')9,'423 


25.652 


19,725 
(c)C,  000 


31,550 


7,451 
15,545 


60,406 
173,630 
21.»24 
12,055 
45,650 


1.420,785 
887,719 


533,066 


a  Includes  product  of  small  banks  in  1889  and  not  In  1888. 
b  Includes  product  of  small  banks  in  1889  and  not  in  1890. 
eProduct  of  small  banks  in  1889  not  ennnierated  in  1890. 
d£ntire  product  of  1880;  no  product  reported  in  1888. 

There  are  twenty-nine  counties  in  the  State  which  produced  coal  in 
1889,  though  in  two  of  them,  Holmes  and  Morgan,  the  entire  product 
was  from  small  banks,  and  these  are  excluded  from  the  tabulated  state- 
ment for  1890.  The  total  number  of  small  banks  in  Ohio,  as  reported 
by  the  Census  Office,  is  1,745,  which  produced,  in  1889, 506,049  short 
tons  of  coal.  The  counties  showing  increased  production  in  1889  over 
that  of  1888  were  Columbiana,  Gallia,  Harrison,  Holmes,  Jefferson, 
Mahoning,  Monroe  (*),  Morgan  (•),  Muskingum,  Koble,  Portage,  Stark, 
Tuscarawas,  and  Washington.  The  counties  having  a  decreased  prod- 
uct were  Athens,  Belmont,  Carroll,  Coshocton,  Guernsey,  Hocking, 
Jackson,  Lawrence,  Medina,  Meigs,  Perry,  Summit,  Trumbull,  Vinton, 
and  Wayne.  The  counties  having  an  increased  production  in  1890  over* 
1889  were  Belmont,  Coshocton,  Guernsey,  Hocking,  Jackson,  Jefferson, 
Mahoning,  Medina,  Meigs,  Muskingum,  Perry,  and  Summit.  The 
most  notable  increases  were  in  Hocking  and  Perry  counties,  that  in 


i««r 


*  No  prQ4vpt  reports  in  1888, 
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the  former  county  being  4743378  short  tons,  and  in  the  latter  355^631 
short  tons.  The  counties  having  a  decreased  production  were  Athens, 
Carroll,  Golombiana,  Gallia,  Harrison,  Lawrence,  Monroe,  Noble,  Port- 
age, Stark,  Trumbull,  Tuscarawas,  Vinton,  Washington,  and  Wayne, 
The  coal-producing  portions  of  the  State  of  Ohio  are,  for  convenience 
of  description,  divided  into  twelve  districts.  The  names  of  these  dis- 
tricts, the  counties  or  parts  of  counties  embraced  by  them,  and  the 
amount  of  coal  produced  in  each  (exclusive  of  the  product  of  small 
banks)  for  1889  and  1890,  are  shown  in  the  following  table: 

Coal  product  of  Ohio  in  1889  and  1890,  hy  districts. 


XTamM  of  dUtrieta. 


Jackson  — 
Ohio  Valloy 


HoeUng  Valley 


Cambrid^ce 

Macksbiirg. 

CarroUton  valley . . . 
Huakingnia  Valley. 

Toacarawaa  Valley 


SalineviUe 

CarroUton  Valley. . . 
Mahoning  Valley . . 
Palmjrra 


Total 

of  product 
of  commercial 
mines. 


Conntiea  embraced  in  the 
districtB. 


Jackson 

Lawrence,  Gallia,  Mei^s, 
Monroe,  Belmont,  Jelier- 
son,  and  Medina. 

Vinton,  Hocking,  Athens, 
and  part  of  Perry. 

Guernsey 

Washington  and  Xoble*. 

Harrison 

Part  of  Perry,  and  Muskin- 
gum. 

Coshocton,  Tuscarawas, 
Stark,  Summit,  and  Wayne. 

Columbiana 

Carroll 

Mahoning  and  TrumbuU ... 

Portage 


Product 
in  1889. 


Short  Urns. 

922,631 

1,292,469 


3,089,525 

336,840 

23,982 

4,200 

756,850 

1,738,387 

502,230 

337,583 

327,915 

78, 117 


9,470,738 


Product 
in  1890. 


Short  Unu. 

070.878 

1,754.905 


3,705,464 

413, 739 

12,840 

8,600 

1,051.270 

1, 675, 549 

667,505 

328,967 

304,033 

70,666 


10, 864, 506 
1,393,768 


Increase. 


Short  tons. 

•     48,247 

462,436 


615,939 
76,899 


4,400 
294.411 


5,365 


1,507,607 
1,393,768 


Decrease. 


Short  torn. 


11, 142 


62,838 


8,616 

23,882 

7,451 


113,929 


The  Hocking  Valley  is  the  most  important  producing  district  in  the 
State^  the  product  for  1890  being  nearly  one-third  the  entire  product  of 
the  State.  The  following  table  shows  the  annual  output  of  the  Hock- 
ing Valley  district  for  the  past  nine  years: 

Product  of  the  Hocking  Valley  district  from  1882  to  1890, 


Yean. 


1882 
1883 
1884 
1885 
1888 


Short  tons. 


1, 812, 833 
1, 918, 355 
2, 725,  000 
2, 894,  660 
2,060,000 


Years. 


1887 
1888 
1888 
1800 


Short  tons. 


3,348,547 
3, 484, 354 
3, 089, 525 
3,705,464 
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Annual  coal  product  of  Ohio  from  1872  to  1890, 


Years. 


1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 


Short  tons. 


5,315.294 
4, 550, 028 
3,267,585 
4,864,259 
3,500,000 
5,250,000 
5,500,000 
6,000,000 
7,000,000 
8,225,000 


Yeum. 


1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 , 


Short  tons. 


9,450,000 

8,220,420 

7,640,002 

7,816,179 

8,435.211 

10,301,708 

10, 147, 180 

9,470,738 

11,414,606 


The  following  tables,  compiled  by  Mr.  Sidney  D.  Maxwell,  superin- 
tendent of  the  Cincinnati  Chamber  of  Commerce,  exhibit  interesting 
statistics  of  the  coal  trade  of  southern  Ohio  for  a  number  of  years: 

^Receipts  of  coal  at  CindnnaHfor  nineteen  yeare. 


Years. 

Pittsbnrg 

(Youghio- 

gheny). 

Kanawha. 

Ohio  river. 

Canal. 

Anthracite. 

other 
kinds. 

TotaL 

1871-'72 

1872-73 

187a-'74 

1874-'75 

1875-'70 

1870-77 

1877-78 

1878-79 

1879-'80 

1880-'8l 

1881-'82 

1882-'83 

1883-'84 

1884-'86 

1885-'86 

1886-'87 

1887  '88 

188«-'89 

1889-'90 

Btuheli. 
19,254,716 
24, 962, 373 
24, 014, 681 
24,225,002 
27, 017, 502 
28, 237. 572 
26, 743, 065 
20,760,027 
31. 750,  068 
£{,202,084 
37,807,961 
33, 895, 004 
32, 239, 473 
32, 286. 13:1 
34, 933, 542 
37,701,094 
41, 180, 713 
36,677.974 
42,601,615 

ButhsU. 

Buahflt. 

alO,  850, 006 

011.076,072 

alO,  398, 153 

4,2n,327 

4, 400, 792 

5, 141. 150 

8,288,008 

4,068,452 

4, 208, 214 

3.151,934 

3, 560, 881 

8,309,534 

2,956,688 

8,007,078 

039,746 

838.435 

1, 533, 358 

544,940 

454,385 

Btuheli. 

1,104,003 

1,162,052 

710,000 

5C5,  3,52 

409,358 

322, 171 

380, 768 

333,549 

202,489 

67.684 

77,336 

180,621 

293,010 

814, 774 

205,717 

129,503 

26,008 

12,129 

Buthelt, 

72,171 

75,000 

112,000 

248,750 

282, 578 

376,125 

439.350 

768,750 

712, 075 

770, 525 

779,925 

977,250 

1,085,350 

1,257,900 

1,287,926 

1,314,775 

1,328,225 

1,020,525 

1,001,175 

ButhsU, 

BfuheU. 

30,790,706 
37,274,497 
35,234,834 
35,390,310 
40,183,317 
30,622,634 
38,892,220 
34,210.067 
48,198,246 
40, 244, 438 
50,207,620 
64,620,032 
56,412,090 
64,138,322 
67,410,529 
03,345,632 
70,706,639 
65,002,421 
07,988,140 

4.476,619 

6,004,675 

3, 631, 823 

6,386,623 

6, 134, 039 

8, 912, 801 

10,715,459 

13, 950, 802 

13, 260, 347 

15,020,743 

14, 588,  573 

17, 320, 349 

20, 167, 875 

20, 926, 596 

23, 761, 853 

19,221,196 

1,507,200 
2,068,322 
1,013,703 
1,654,425 
2,136,850 
2,351,099 
2,336,752 
3,090,715 
2, 997, 216 
8,910,795 
2,683,864 
2,720,250 
8,083,850 
5,710,649 
8,075,000 
4,709,775 

a  Inclading  Kanawha  ooal. 


OREGON. 

Total  product  in  1889, 64,359  short  tons ;  spot  value,  $163,650.  Total 
product  in  1890,  61,514  short  tons;  spot  value,  $177,875. 

The  product  of  coal  in  Oregon  continues  to  come  principally  from  one 
mine,  the  output  from  other  sources  in  1889  being  only  56  tons,  and  no 
account  of  this  small  factor  has  been  taken  in  the  product  reported  for 
1890.  The  one  commercial  property  is  located  at  Marchfleld,  in  Coos 
county,  and  the  bulk  of  the  product  is  shipped  to  San  Francisco.  The 
average  price  received  for  coal  in  1888  was  $3  per  ton.  In  1889  the 
price  fell  to  $2.60  per  ton,  and  rose  again  in  1890  to  $2.89.  The  num- 
ber of  men  employed  in  1888  and  1889  was  160.  The  number  reported 
for  1890  was  208,  the  increase  probably  being  due  to  extended  develop- 
ment work,  looking  to  an  increased  production  in  the  near  future. 
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Awiount,  value,  and  dUtrihuUan  of  the  coal  produoi  of  Oregon  in  1889  and  1890* 


Distribntion. 


Loaded  at  minefl  for  shipment 

Sold  to  local  trade  and  used  bv  employto 
Uaed  at  mines  for  steam  and  neat 

Total 

Total  value 


1889. 


Short  UmM. 

82,483 

1,316 

660 


64,359 


$163,650 


1890. 


Short  UmB. 
68,821 
1,936 
767 


61,514 


$177,875 


The  coal  is  classed  as  a  lignite,  but  is  said  to  be  similar  in  appear- 
ance to  the  bituminous  coals  of  the  Mississippi  Yalley.  It  will  not  coke, 
but  serves  very  well  for  domestic  purposes,  jwid  is  also  good  for  black- 
smithing  use.  Ko  authentic  statistics  of  coal  mining  in  Oregon  have 
been  obtained  prior  to  1886.  In  1885  it  was  stated  that  the  product 
probably  did  not  exceed  50,000  short  tons,  and  though  that  figure  is 
undoubtedly  excessive,  it  is  quoted  as  the  product  for  that  year  in  the 

following  table: 

« 

Coal  product  of  Oregon  froni  1885  to  1890, 


1885 
1886 
1887 


Short  tons. 


50,000 
45,000 
31,696 


Years. 


1888 
1889 
1890 


Short  tons. 


75,000 
64,359 
61,514 


PENNSYIiVANIA. 

The  total  product  in  1889,  including  coal  shipped,  the  output  of  small 
banks,  the  coal  sold  by  regular  establishments  to  local  trade  and  em- 
ployes, and  the  amount  consumed  at  the  collieries  for  steam  and  heat 
was  81,719,059  short  tons;  spot  value,  $93,671,480.  Total  product  in 
1890,  88,770,814  short  tons;  spot  value,  $101,760,688. 

Anthracite:  Total  product  in  1889,  40,665,152  long  tons,  or  45,544,970 
short  tons;  spot  value,  $65,718,165.  Total  product  in  1890,  41,489,858 
long  tons,  or  46,468,641  short  tons;  spot  value,  $66,383,772. 

Bituminous:  Total  product  in  1889,  36,174,089  short  tons;  spot  value, 
$27,953,315.  Total  product  in  1890,  42,302,173  short  tons;  spot  value, 
$35,376,916. 

778  MlN 16 


ANTHBlCI'nE. 

[Bt  JonN  H.  JoifBS.] 

Total  product  in  1889,  40,665,152  long  tons  (equivalent  to  45,544,970 
short  tons) ;  spot  value,  $65,718,165.  Totiil  product  in  1890, 41,489,858 
long  tons  (equivalent  to  46,468,641  short  tons) ;  spot  value,  $66,383,772. 

The  total  production  of  anthracite  coal  in  Pennsylvania  during  the 
calendar  year  1889  was  40,665,152  tons  of  2,240  pounds  (equal  to 
45,544,970  tons  of  2,000  pounds).  The  marketable  product,  that  is,  the 
amount  of  coal  shipped  and  sold  to  local  trade  and  euii)loyes,  was 
37,146,456  long  tons  (or  41,604,031  short  tous),  valued  at  the  mines  at 
$65,718,165,  or  an  average  of  $1.76j%  per  long  ton.  The  quantity  re- 
ported by  the  transportation  comi>anies  as  actually  carried  to  market, 
which  is  the  usual  basis  for  statistics  of  shipments,  was  35,407,710  tons 
during  the  year  1889;  1,329,580  tons  were  used  by  employes  and  sold  to 
local  trade  in  the  vicinity  of  the  mines,  and  3,518,696  tons  were  reported 
as  consumed  for  steam  and  heating  i)urposes  in  and  about  the  mines. 
For  reasons  stated  below  the  item  of  colliery  consumption  is  excluded 
from  the  valuation  of  the  product. 

The  total  production  of  anthracite  coal  in  Pennsylvania  during  the 
calendar  year  1890  was  41,489,858  long  tons  (or  46,468,641  short  tons), 
of  which  the  marketed  amount  waa  38,403,552  long  tons  (or  43,011,978 
short  tons),  valued  at  the  mines  at  $66,383,772,  or  an  average  of  $1.72 ,\ 
per  long  ton.  The  total  quantity  loaded  on  cars  and  sent  to  market 
was  36,617,042  tons  during  the  year  1890;  1,786,510  tons  were  used 
by  employes  and  sold  to  local  trade  in  the  vicinity  of  the  mines,  and 
3,086,306  tons  were  consumed  for  steam  and  heat  in  and  about  the 
mines.  The  item  of  colliery  consumption  is,  however,  somewhat  in- 
definite, the  coal  being  taken  either  from  the  current  mining  or  from 
screenings,  and  used  where  needed,  often  without  preparation,  and 
rarely  included  in  the  accounts  of  the  operator,  being  reported  in  most 
instances  as  <*  approximated."  For  these  reasons  it  has  been  excluded 
from  the  basis  of  valuation  of  the  product  at  the  mines.  The  average 
number  of  days  worked  during  the  year  1890  was  200.  The  number  of 
persons  employed  during  the  year,  including  superintendents,  engineers, 
and  clerical  force,  was  126,000.  The  totjil  number  of  regular  establish- 
ments or  breakers  equipped  for  the  preparation  and  shipment  of  coal 
was  350,  exclusive  of  small  diggings  and  washeries  supplying  local 
trade. 

The  average  number  of  days  worked  during  the  year  1889  by  all  col- 
lieries was  194.    The  suspension  of  mining,  during  periods  aggregating 
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abont  one-third  of  the  year,  was  caused  mainly  by  the  inability  of  the 
market  to  absorb  a  larger  product.  The  number  of  persons  employed  dur-  y 
ing  the  year,  including  superintendents,  engineers,  and  clerical  force,  was 
125,229.  The  total  amount  paid  in  wages  to  all  classes  during  the 
year  was  $39,152,124.  The  total  number  of  regular  establishments  or 
breakers  equipped  for  ihe  preparation  and  shipment  of  coal  was  342, 19 
of  which  were  idle  during  the  year.  Besides  these,  there  were  ^9  small 
diggings  and  washeries,  supplying  local  trade.  There  were  also  18  new 
establishments  in  course  of  construction. 

Comparing  the  statistics  of  anthracite  coal  production  in  1889  and 
1890,  it  will  be  seen  that  there  was  a  gain  in  product  during  the  latter 
year  of  824,706  long  tons  (equal  to  923,071  short  tons)  and  an  increase  in 
value  of  $665,607,  the  average  price  i)er  ton  realized  at  the  mines 
during  each  year  being  $1.76^  and  f  1.72i*o,  respectively.  The  average 
number  of  days  worked  during  1890  was  200,  as  against  194  days  in 
1889.  The  total  number  of  employes  at  anthracite  mines  in  1889  was 
125,229  and  in  1890,  126,000.  The  number  of  regular  establishments 
increased  from  342  in  1889  to  350  in  1890. 

The  anthracite  coal  fields  of  Pennsylvania  are  situated  in  the  east- 
em  part  of  the  State,  and  extend  about  equal  distances  north  and 
south  of  a  line  drawn  through  the  middle  of  the  State  from  east  to 
west,  in  the  counties  of  Carbon,  Columbia,  Dauphin,  Lackawanna, 
Luzerne,  Northumberland,  Schuylkill,  Sullivan,  and  Susquehanna, 
and  known  under  three  general  divisions,  viz :  Wyoming,  Lehigh  and 
Schuylkill  regions.  Geologically  they  are  divided  into  five  well-defined 
fields  or  basins,  which  are  again  subdivided,  for  convenience  of  identi- 
fication, into  districts,  as  follows: 


Geological  fleldB  or  basins. 


Local  districts. 


Drade  rsgions. 


Northern 


Western  Northern. 
Eastern  Middle  . . . 


Southern 


Western  Middle. 


'  Carbondale 

Scranton 

Pittston 

Wilkesbarre 

Plymouth 

^  Kingston 

..Bemico 

{Green  Mountain. 
Black  Creek 
Hazleton 
Beaver  Meadow . 
{Panther  Creek  . . 
East  Schuylkill . 
West  SchuylkUl 
Lorberry 
Lykens  Valley . . 
r  East  Mahanoy . . . 
<  West  Mahanoy. . 
I  Shamokin 


Wyoming 


Lehigh 


Schuylkill 


The  following  table  shows  the  annual  shipments 
from  the  Pennsylvania  fields  since  1820,  with  the 
each  region: 


of  anthracite  coal 
percentages  from 
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Annual  MpmenU  of  anthracite  coal  in  Pennsylvania  since  1890^  wiik  fhe  number  of  Urns 

and  percentage  shipped  from  each  region. 


Yean. 


1820. 

1821. 

1822 

1823 

1821. 

1825. 

1826 

1827, 

1828 . 

182U 

1830 

1831 

18.72 

1833 

1834 

1835 

1836 

1837 

la'M 

1839 

1840 

1841 

1842 

1843 

1844 

1845 

1846 

1847 

1848 

1849 

1850 

1851 

1852 

1853 

IKV4 

1855 

185G 

1857 

1858 

1859 

I860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 


Total... 


Schuylkill  region. 


Long  ton*. 


1,480 

1.128 

1,567 

6.500 

16,767 

31,360 

47,284 

79. 973 

89,984 

8L,a54 

209,271 

252, 971 

226,692 

432,045 

.  530, 152 

446, 875 

475, 077 

490,590 

624, 466 

583, 273 

710, 200 

887, 937 

1,131,724 

1,3(«,500 

1,665,735 

1, 733, 721 

1. 728, 500 

1,840,020 

2, 328,  525 

2.  630, 835 

2.  665, 110 

3.191,670 

3,552,943 

3, 603, 02» 

3, 373, 797 

3, 273, 245 

3,448,708 

3, 749, 632 

3,160,747 

3,372,583 

3,911,683 

4,161,970 

4.350,959 

5, 787, 902 

5, 161, 671 

5.  330, 737 

5,  775, 138 

4.968,157 

6, 552, 772 

6, 694, 890 

7,212,601 

6, 866, 877 

6,281.712 

0, 221. 934 

8,195,042 

6, 282. 220 

8, 960, 829 

7, 554,  742 

9, 253, 958 

9, 459, 288 

10,074.726 

9, 478,  'MA 

9, 488, 426 

9,  381, 407 

10, 609, 028 

10,654,116 

10, 486, 185 

10, 867, 822 


Peret. 


39.79 
10.23 
14.10 
18.60 
34.90 
49.44 
61.00 
71.35 
51.50 
46.29 
57.81 
51.87 
60.19 
GO.  54 
63.16 
60.98 
60.49 
58.05 
56.75 
65.07 
52.62 
56.21 
54.45 
56.22 
55.82 
57.79 
56.12 
53.30 
54.80 

52. 34 
52.81 
51.30 
53.14 
53.77 
52. 91 
50.77 
47.86 
44.16 
44.04 
39.74 
42.86 
40.90 
40.89 
45.14 
45.56 
39.74 
38.52 
41.66 
30.70 
41.74 
34.03 
33.97 
34.09 
31.87 
33. 03 

39. 35 
:?5. 68 
34.28 
32.  Zi 
32. 46 
.'^2. 48 
31.69 
30. 85 
30.01 
29. 19 
30. 6.3 
27. 93 
29.28 
29.68 


Lehigh  region. 


Long  tons, 

365 

1,073 

2,240 

5, 823 

9,541 

28,  393 

31,280 

32,074 

30,232 

25,110 

41,750 

40,966 

70,000 

123,001 

106,244 

131,250 

148,  211 

223,902 

213, 615 

221,025 

225.  313 

143, 037 

272,540 

267, 793 

377,002 

429,453 

517,116 

633,507 

670,  321 

781,  556 

600,456 

964,224 

,  072, 136 

,  054, 309 

, 207, 186 

,284,113 

.351,970 

,318,541 

,  380, 030 

,628,311 

,821,674 

738, 377 

,  351, 054 

,  894, 713 

,  054, 669 

040,913 

179,364 

,502.054 

502. 582 

,949,673 

,  239,  374 

,  Zi5, 707 

,  873, 339 

, 705, 596 

, 773, 836 

,  834, 605 

,  8.'>4. 919 

332,  760 

237. 449 

595, 567 

40:J,  221 

, 294, 076 

089, 4:17 

113,809 

.5<i2,  226 

,  898, 634 

723, 129 

347, 061 

,  639, 2:5c 

, 294, 073 

,  329, 658 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

1 

3 

2, 

3 

3 

3 

2 

3 

4 

3 

4 

4 

5 

5 

6 

5 

5 

5 

4 

5 

6 

6 


264, 363,  696 


35.76 


134,828,394 


Peret. 


60.21 
83.77 
85.90 
81.40 
65.10 
50.56 
39.00 
22.40 
23.90 
23.17 
19.27 
25.22 
28.21 
23.41 
21.66 
25. 75 
28.02 
27.01 
26.07 
14.90 
24.59 
21.19 
23.12 
21.33 
22.07 
21.98 
21.70 
24.10 
20.56 
21.68 
21.47 
20.29 
20.13 
19.43 
19.52 
19.84 
20.18 
20.86 
21.40 
21.85 
17.17 
19.80 
20.19 
21.14 
17.15 
19,27 
18.13 
14.06 
20.02 
14.24 
19.70 
17.46 
18.73 
14.38 
20.84 
20.80 
18.40 
17.58 
19.05 
18.58 
19.54 
19.23 
18.11 
18.65 
17.89 
12.  55 
14.78 
17.67 
17.28 


Wyoming  region. 


Long  tone. 


1, 

1. 
1, 
1. 
1. 
1. 
1, 
2, 
2, 
2, 
3, 
8, 
3, 
3, 
3, 
4. 
5, 
5, 
6. 
7, 
6. 
0. 
10, 

9, 

10, 

8, 

8, 

8. 

12, 

11. 

13, 

13, 

15, 

(rt)15. 

(o)16, 

(o)17, 

(rt)19. 

(a)21. 

(a)19, 

(a)19. 


7,000 
43,000 
54,000 
84,000 
111,777 
43,700 
90,000 
103,861 
115,387 
78,207 
122,300 
148, 470 
192,270 
252,609 
285,606 
365,911 
451,836 
618, 389 
583,067 
685,190 
732, 910 
827,823 
166, 167 
284,500 
475, 732 
603,478 
771,511 
972, 581 
952.603 
186,094 
731, 236 
941. 817 
055, 140 
146,770 
750,610 
960,836 
254,519 
736, 616 
325.000 
968,146 
141, 309 
974,660 
911,242 
101.549 
309, 755 
504,408 
590. 155 
424, 158 
300. 377 
085,  587 
586,293 
419,279 
951, :  83 
971, 371 
604,492 
677. 753 
236, 470 
031,820 
684, 029 
8,'>2, 366 
036, 835 
417,970 


18.24 


339, 998, 900 


Peret. 


6.25 
24.00 
30.54 
23.12 
22.91 
11.60 
16.05 
15.18 
13.27 
10.59 
14.94 
17.18 
20.03 
22.79 
22.60 
22.43 
22.45 
22.11 
20.23 
22.18 
22.60 
24.64 
25.98 
25.72 
28.41 
26.73 
26.80 
28.47 
20.39 
31.96 
34.98 
34.66 
38.41 
39.97 
39. 30 
38.92 
33.72 
37.29 
40.99 
43.25 
44.28 
49.28 
44.02 
46.27 
48.57 
47.18 
53.75 
45.  5:^ 
39.85 
45.92 
48.14 
48.72 
48.96 
47.98 
4i).08 
51.04 
51.34 
52.82 
56.82 
67.29 
63  15 
63.04 


46.00 


Total. 


LonQlons. 
365 

1,073 

3,720 

6,051 

11,108 

34,893 

48,047 

63,434 

77,516 

112,083 

174.734 

176,820 

363,271 

487,749 

376.Q:i6 

560,758 

684,117 

869,441 

738,  (»7 

818,402 

864,370 

959,773 

1,108.413 

1,263,508 

1,630,850 

2,013,013 

2,344,005 

2,882,309 

3,089,238 

3,242.960 

3,358.899 

4,448.916 

4, 993, 471 

6, 195, 151 

6.002,234 

6.008.567 

6,927,580 

6,644.941 

6,839,369 

7,808,255 

8, 513, 123 

7.954,204 

7.860,407 

9,566.006 

10,177,476 

9, 652, 391 

12, 703, 882 

12,988,725 

13, 801, 465 

13, 866, 180 

16, 182. 191 

15, 699, 721 

19,660,778 

21, 227, 0.*?*^ 

20, 145. 121 

19, 712, 472 

18,501.011 

20,828,179 

17, 605. 262 

26, 142, 689 

23,4:r7,242 

28. 500. 017 
1»,  120, 096 
31,793.027 
30,718,293 
31, 623, 530 
32,  i:)6. 362 

34. 641. 018 
38,145,718 
35,817,093 
36, 615, 459 


739,190,990 


a  Includes  Loyalsock  field. 


The  figures  shown  in  the  above  table  represent  the  actual  shipments 
t4}  market  by  rail  and  water,  including  tti^  iioA  toc>N^it^^\ft  tAdeivat^ 
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and  other  storage  docks  for  further  transportation.  The  colliery  con- 
smnption  and  the  local  sales  at  mines  (not  transported)  are  not  in- 
cluded. 

The  quantity  of  coal  produced  in  each  of  the  counties  comprising  the 
anthracite  fields  of  Pennsylvania,  during  the  years  1889  and  1890,  is 
shown  in  the  following  tables: 


Produeii&n  of  Fenmylvania  anthraoiie  coal  of  all  grades,  hy  oounties,  in  1889, 


ConntiM. 


Soaqiieluuina  and  Sallivan 

LacKAwanDA 

Lazeme 

Carbon  

SchnylkiU 

Colnmbia 

Northumberland 

Danphin 

Total 


Total  product 
of  coal  of 

aUgradcflfor 
year  1889. 


Long  torn. 

351. 842 

8,039,621 

16, 607. 177 

1, 210, 973 

9, 052. 619 

628.695 

8, 176.  T40 

697.485 


40, 665, 152 


Disposition  of  total  product. 


Loaded 

at  mines  for 

shipment  on 

railroad  cars. 


Lang  tons. 

319, 126 

7.823.694 

14, 892,  324 

1,080.544 

7. 837, 369 

539,273 

2. 770, 914 

553, 6:^2 


85,816,876 


Used  by  em- 
ployes and 
sold  to  local 
tradeatmines. 


Jjong  tont. 

5.820 

588, 535 

446, 036 

19,592 

181.893 

15,663 

57, 857 

14,184 


1,329,580 


Used  for 
heat  and« 

steam 
at  mines. 


Long  torn. 

26,896 

527, 392 

1, 268, 817 

110,837 

1, 033, 357 

73, 7^ 

347,969 

120,669 


3,518,696 


Production  of  antnracite  coal,  of  all  grades,  in  1890,  hy  counties. 


Conntiea. 


Susquehanna  and  Sullivan 

Laexawanna 

Lucerne 

Carbon  

Schuylkill 

Columbia 

Northumberland 

Dauphin 

Total 


Total  product 
ofcnalof 

all  grades  for 
year  1890. 


Long  tont. 

419, 839 

9, 109,  3.'M) 

16. 802, 099 

1, 252. 636 

9. 228, 434 

040,692 

3, 234, 900 

711,928 


41,489,858 


Disposition  of  total  product. 


Loaded  at 

mines  for 

shipment  on 

railroad  car^. 


Long  torn. 

399,  315 

7, 978,  705 

15, 180, 715 

1,101.018 

7, 996, 874 

5f»0, 510 

2,861,769 

549. 076 


36, 617,  042 


TJ.sed  by  em- 
ployes and 
sold  to  local 
tradcal  mines. 


Long  towi. 

4.  :m 

791,716 

599,968 

26,195 

246, 086 

21,026 

66,242 

»0,7U8 


1, 786, 510 


Used  for 

steam  and 

boat  at  mines. 


Long  tont. 

15,955 

338. 849 

1, 102. 416 

125. 423 

985, 474 

6:),  156 

316. 889 

i:i2, 144 


3, 086, 306 


The  largest  actual  shipment  during  any  year  in  the  history  of  the 
trade  was  made  in  1888,  being  38,145,178  tons  of  2,240  pounds.  The 
largest  actual  shipment  for  any  one  month  was  4,187,527  tons,  in  Octo- 
ber, 1888.  The  largest  actual  shipments  ever  made  in  each  of  the 
months  of  any  year  to  December,  1890,  inclusive,  are  given  in  the  table 
below,  and  show  that,  if  the  mines  should  be  operated  a^  actively  in 
each  month  of  the  year  as  they  ever  have  been  in  that  month,  the 
product  for  the  year  would  be  a  little  less  than  40,000,000  long  tons. 
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Largest  shipments  of  anthracite  for  each  month  of  any  year. 


Years. 


1889. 
1887. 
1887. 
1888. 
1889. 
1889. 
1889. 
1888. 
1888. 
1888. 
1888. 
1887. 


Months. 


JantiAry . . 
February . . 

March 

April 

May 

June -.. 

July 

August... 
September 

October 

^November . 
December. 


Haximmn  shipment  practicable 


Tonnage. 


2,022,529 
2,551,003 
2,911,272 
2.856,593 
3,016,531 
3, 038.  216 
3, 627, 522 
4,097.563 
3,  OIG.  ".26 
4,187,527 
3,718,652 
3,068,079 


39,611.813 


Average  monthly  tonnage  based  npon  the  largeAt  shipments  ever  made 3, 300, 984 

Average  annual  shipments  during  ten  years  ending  with  1889 31, 551, 301 

Average  annua]  shipments  during  five  years  ending  with  1889 34, 390, 868 

The  initial  lines  of  transportation  from  the  anthracite  coal  lields  are 
operated  by  the  following  companies: 

Delaware,  Lackawanna  and  Western  Railroad  Company. 

New  York,  Susquehanna  and  Western  Railroad  Company, 

New  York,  Ontario  and  Western  Raih'oad  Company. 

Delaware  and  Hudson  Canal  Company. 

Erie  and  Wyoming  Valley  Railroad  Company. 

Central  Railroad  Company  of  New  Jersey. 

Lehigh  Valley  Railroad  Company. 

Pennsylvania  Railroad  Company. 

Philadelphia  and  Reading  Railroa<l  Company. 

New  York,  Lake  Erie  and  Western  Railroad  Company. 

The  reports  formerly  made  showing  the  shipments  of  coal  by  the  re- 
spective initial  railroad  lines  traversing  the  anthracite  fields  of  Pennsyl- 
vania were  discontinued  at  the  close  of  1888,  owing  to  the  confusion 
arising  from  the  liability  to  duplicate  certain  tonnages  originating  ux>on 
one  line  and  delivered  to  another  near  the  mines  for  transportation  to 
market.  It  is  therefore  imi)racticable  to  continue  the  comparative  tables 
of  such  shipments  which  have  hitherto  appeared  in  this  volume. 

The  tables  below  show  the  general  distribution  of  the  anthracite  coal 
for  1889  and  1890,  shipped  as  above  stated,  based  upon  the  most  relia- 
ble data  available.  The  Survey  has  not  been  able  to  obtain  reports  for 
1890  sufficiently  coiniilete  from  the  transportation  lines  of  the  country 
to  insure  the  degree  of  accuracy  desired,  and  has  therefore  been  com- 
I>elled  to  approximate  in  many  cases. 

Distribution  of  anthracite  coal  for  1889, 


Sections. 


Pennsylvania,  New  York,  and  New  Jersey 

New  England  States 

Western  States 

Soathem  States 

Pacific  Coast 

Canada  

Foreign 

Total 


Long  tons. 


22, 314, 331 
5, 407, 357 
4,922,076 
1, 613, 120 

20,900 
1,094.730 

35,190 


35, 407,  no 


Percent. 


63.02 
15.27 
13.00 
4.56 
0.06 
3.  OB 
0.10 


100.00 
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Distrihutian  of  anthracite  coal  far  1890, 


Sections. 


PennaylTania,  New  York,  and  New  Jersey 

New  England  States 

Western  States 

Southern  States 

Pacific  Const 

Canada  

Foreign 

Total' 


Long  tons. 


22, 719, 221 
5, 442, 556 
5, 459, 320 
1, 742,  521 

11,100 
1, 196, 788 

45,530 


36, 617, 042 


Per  cent. 


62.06 
14.86 
14.91 
4.76 
0.03 
3.27 
0.12 


100.00 


The  cost  of  mining  anthracite  coal  and  preparing  it  for  shipment  is 
governed  by  so  many  conditions,  which  vary  greatly  in  different  locali- 
ties, and  in  the  diversity  of  practice,  that  no  compilation  would  be  of 
value  which  comprehended  any  large  number  of  operations.*  A  valu- 
able and  interesting  statement,  however,  upon  this  subject,  from  data 
compiled  from  the  books  of  a  single  establishment,  was  prepared  by  the 
late  Dr.  Charles  A.  Ashburner,  and  was  published  in  the  volume  of 
Mineral  Resources  for  1888,  pp.  329, 330,  to  which  attention  is  directed. 

During  the  past  year  much  interest  has  been  developed  upon  the 
subject  of  the  utilization  of  the  anthracite  coal  waste,  i.  e.,  the  screen- 
ings resulting  in  the  preparation  of  the  coal  into  regular  sizes  at  the 
breakers.  This  waste,  aside  from  the  fact  that  it  constitutes  a  large 
per  cent  of  the  product  which  brings  no  return  to  the  operator  and  is 
therefore  a  loss  in  the  mining  account,  has  become  a  source  of  addi- 
tional exi)en8e  owing  to  the  difficulty  of  disposing  of  it  in  the  vicinity 
of  the  breaker.  Millions  of  tons  of  pure  coal  are  at  this  moment  lying 
in  unsightly  pyramids  throughout  the  entire  region.  The  governor  of 
the  State  has  appointed  a  commission  consisting  of  Hon.  Eckley  B. 
Coxe,  Mr.  P.  W.  Sheafer,  and  Mr.  J.  A.  Price,  to  consider  this  subject 
and  report  upon  the  same  to  the  next  session  of  tlie  legislature.  This 
commission  composed  of  gentlemen  of  eminent  ability,  has  collected  a 
vast  amount  of  information  to  be  presented  in  their  forthcoming  report, 
which  is  awaited  with  great  interest.  Mr.  Coxe,  in  an  address  delivered 
before  the  Wilkesbarre  Board  of  Trade,  makes  this  reference  to  the 
subject : 

"The  future  prosi)erity  of  the  (Wyoming)  Valley  dei)ends  in  a  great 
measure  upon  the  utilization  of  the  waste  coal  product.  This  can  not 
be  done,  however,  by  sending  it  away  to  other  points,  but  by  bringing 
here  such  enterprises  as  can  use  this  waste  fuel  with  profit.  If  instead 
of  shipping  the  smaller  sizes  of  coal  to  distant  points  and  selling  it  for 
30  or  40  cents  a  ton,  we  had  industries  here  that  would  use  it  in  the 
employment  of  labor,  the  result  would  bo  much  more  satisfactory  to 
the  people  of  this  region.  Wherever  we  travel  in  the  anthracite  region 
we  see  vast  piles  of  culm  blazing,  almost  priceless  fuel  going  up  in 
smoke — wasted .  Every  pound  of  that  culm  produces  heat  that  might  be 
used  to  advantage  in  scores  of  industries  were  it  only  utilized  as  it 
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alionld  be.  This  gives  us  sometliing  to  think  about.  Wherever  such 
waste  is  seen,  we  know  that  somewhere  in  ttiis  country  people  are 
going  without  shoes  who  might  be  clothed  and  fed  were  the  waste 
stopped  and  the  waste  material  utilized." 

Various  schemes  for  utilizing  this  waste,  by  the  manufacture  of  com- 
pressed fiiel,  in  combination  with  combustible  volatile  substances,  have 
been  attempted,  but  none  as  yet  have  attained  commercial  importance 
in  competition  with  the  natural  product. 

Much  confusion  and  inconvenience  in  the  marketing  of  anthracite 
coal  has  been,  in  times  past,  occasioned  by  the  want  of  uniformity  in 
the  sizes  of  the  coal  produced.  At  a  meeting  held  tor  the  purpose  in 
Wilkesbarre  this  subject  was  considered,  and  the  following  sizes  of 
meshes  were  adopted,  to  take  effect  January  1, 1891 : 

Egg,  through  2f  inches  and  over  2  inches. 
Stove,  through  2  inches  and  over  1^  inches. 
Chestnut,  through  1^  inches  and  over  f  inch. 
Pea,  through  f  inch  and  over  ^  inch. 
Buckwheat,  through  i  incli  and  over  i  inch. 
No.  2  buckwheat,  through  l  inch  and  over  ^  inch. 

It  will  be  observed  that  the  size  known  as  "  small  stove "  has  been 
omitted.  The  meeting  at  which  the  above  action  was  taken  was  com- 
X>osed  of  operators  from  every  part  of  the  anthracite  fields,  and  repre- 
sented over  90  per  cent,  of  the  entire  production.  Apropos  of  the 
classification  of  anthracite  coal  by  sizes,  the  following  interesting 
statement  has  been  prepared  by  Mr.  F.  B,  Saward,  of  the  Coal  Trade 
Journal^  relating  to  the  changes  taking  x)lace  in  the  proportions  of  the 
several  sizes  required  by  the  markets : 

"  It  is  an  interesting  fact  that  while  the  output  of  anthracite  has  in- 
creiised  in  the  i)ast  ten  years,  there  has  been  a  radical  change  in  the 
proportions  of  each  size  of  coal  made  at  the  breakers.  Why  this  is  so 
is  known  to  those  who  are  more  ftimiliar  with  the  course  of  events,  but 
the  average  reader  may  have  lost  sight  of  the  fact  that  the  furusice 
trade  has  dropped  off,  while  the  steam  coal  trade  has  chauged  from  one 
size  to  another. 

"Kew  markets  have  been  opened  for  the  increased  quantity  of  the 
domestic  sizes  ttiat  have  been  made,  but  the  making  of  so  grejit  a 
quantity  has  caused  a  lessening  of  the  price,  and  it  has  also  caustnl  a 
larger  percentage  of  the  smaller  coals  (now  largely  used  for  steam)  to 
be  made;  these  have  been  disposed  of  for  steam  purposes  as  against 
soft  or  bituminous  coals.  It  is  doubtful  if  the  gross  result  in  dollars 
and  cents  is  much  beyond  the  result  for  the  quantity  marketed  ten 
years  ago. 

"  We  have  been  led  to  these  conclusions  by  the  perusal  of  the  figures 
showing  the  percentages  made  by  one  of  the  larger  producers  of  Le- 
high coal  in  the  years  1879  and  in  1889. 
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I^m'centage  output  of  various  8iz€8  of  anthracite  made  by  a  producer  in  ike  Lehigh  region. 


Sizes. 


Lump  and  steamer 

Broken 

Bgg 

Stove 

Chestnnt 

Pea 

Buckwheat  and  small  coals 


1879. 

1889^ 

15.8 

8.91 

19.4 

16.69 

15.9 

13.13 

15.8 

13.35 

17.4 

15.58 

15.2 

14.27 

0.5 

18.07 

^^  The  percentages  made  at  all  the  collieries  in  the  Lehigh  district  in 
1879  were  as  follows : 

Feroentagea  of  sizes  of  anthracite  in  the  Lehigh  district  in  1879, 


Sizes. 


Lmnp .. 
steamer 
Broken. 
Egg.... 


Percent 


24.6 

2.3 

14.5 

15.5 


Sizes. 


Stove 

Chcstnui^.. 

Pea 

Buckwheat 


Percent. 


18.2 

16.7 

7.9 

0.8 


"  It  is  doubted  if  the  result  would  show  them  to  be  very  far  away 
fit>m  those  figures  recorded  above  as  for  one  of  the  principal  concerns. 
That  shows  a  very  great  increase  in  the  small  coals  below  chestnut,  at 
any  rate. 

"  One  of  the  larger  producers  in  the  Wyoming  district,  whence  so 
much  free-burning  coal  is  had,  makes  the  following  comparative  show- 
ing of  percentages  for  the  years  1879  and  1889: 

Percentage  of  various  sizes  of  anthracite  made  by  a  producer  in  the  Wyoming  region. 


Sizes. 


Lnmp  and  steamer... 
Broken 

K|W 

Stove 

Chestnut 

Pea 

Buckwheat  and  small 


1879. 


1889. 


11.13 

11.00 

16.11 

11.00 

14.06 

15.00 

30.04 

25.00 

20.32 

21.00 

7.47 

9.00 

0.27 

8.00 

**  This  shows  a  loss  in  broken  (or  former  steamer  size)  and  in  the  stove, 
to  the  increase  of  the  smaller  sizes,  such  as  pea,  buckwheat,  etc. 

"The  percentages  of  Schuylkill  coal  have  also  changed,  as  the  follow- 
ing will  show;  the  figures  are  the  average  of  all  grades  of  coal,  both 
haxd  and  free  burning: 


Percentage  of  various 

sizes  of  anthracite  produced  in 

the  Schuylkill 

region. 

Sizes. 

1883. 

1889. 

T^nmn and  steamer. .....■•.■ 

14.3 
14.7 
15.5 
19.0 

5.1 
11.6 
14.8 

5.0 

9.4 
14.5 
13.6 
14.8 

a4 

12.8 

18.8 

&S 

Broken 

Egg 

Store 

Small  stove 

Chestnut - 

Pea 

Buckwheat 
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ments  until  far  into  the  autamn  and  early  winter  months.  "^  Efforts  were 
made  to  advance  prices  during  the  latter  half  of  the  year,  and  the  ad- 
vances were  announced  by  the  usual  circulars,  but  to  what  extent  these 
prices  were  obtained  it  is  difficult  to  say.  The  product  was  not  con- 
trolled, during  the  year,  as  contemplated  by  the  action  of  the  producers, 
to  meet  the  actual  demands  of  the  markets;  nevertheless,  the  conditions 
at  the  close  of  the  year  were  not  discouraging.  The  stocks  at  tide- 
water shipping  points  at  the  close  of  the  year  were  only  about  one-half 
what  they  were  at  the  beginning,  while  the  shipments  were  half  a  mil- 
lion tons  greater  during  the  year  1890  than  the  previous  year.  The  reg- 
ular increase  in  the  consumption  of  anthracite  coal  goes  on  from  year  to 
year,  though  it  is  difficult  to  determine  the  exact  ratio.  The  tablen 
show,  approximately,. the  percentage  in  general  distribution,  but  it  is 
well  understood  that  all  this  is  subject  to  modification,  owing  to  the 
large  and  varying  quantities  of  coal  in  stock  at  the  interior  points  of 
storage,  all  of  which  has  been  counted  in  the  tonnage  statement. 

Bituminous  coal  has  not  made  the  inroads  ux>on  the  anthracite  mar- 
kets predicted  by  those  interested  in  the  former  fueL  The  small  sizes 
of  anthracite,  pea,  buckwheat,  etc.,  being  supplied  in  larger  quantities 
and  with  more  certainty  of  steady  supply,  have  not  only  held  their  own 
but  have  found  new  demands  at  fairly  remunerative  prices.  The  rates 
of  transporation,  of  course,  must  be  low,  and  this  has  been  recognized 
by  the  railroad  companies  who  provide  special  tariffs  for  the  small 
sizes. 

PENNSTIiTANU  BITUMINOUS  COAL. 

Total  product  in  1889,  30,174,089  short  tons;  siK)t  value,  $27,053,316. 
Tolal  product  in  1890,  42,302,173  short  tons;  spot  value,  $35,376,916. 

The  bituminous  coal  fields  of  Pennsylvania  form  the  northeastern  end 
of  the  Appalachian  field.  The  total  area  underlaid  by  workable  coal 
beds  is  about  900  square  miles.  The  coal  mines  of  the  State  are  con- 
fined to  twenty  seven  counties,  later  enumerated.  The  largest  coal  area 
is  contained  in  the  western  and  southwestern  parts  of  the  8tate,  ex- 
tending west  from  the  crest  of  the  Allegheny  mountains  to  the  Ohio 
line,  and  southwest  of-a  line  drawn  from  New  Castle,  in  Lawrence  county, 
northeast  to  Kane,  in  McKean  county,  and  thence  southeast  in  the  di- 
rection of  Bellefonte,  in  Center  county.  Ragged  edges  of  broken  Coal 
Measures  extend  beyond  these  lines.  In  addition,  isolated  areas  are 
found  in  the  Wellersburg  Basin,  in  Somerset  county;  in  the  Broad  Top 
coal  field,  in  Huntingdon,  Blair,  and  Fulton  counties;  in  the  Tipton 
field,  west  of  Altoona,  in  Blair  county,  and  in  the  fields  in  Bradford 
and  Tioga  counties.  The  characteristics  of  the  Coal  Measures  in  which 
these  beds  occur  have  been  described  in  former  rejwrts. 

Notwithstanding  the  fact  that  the  total  product  of  bituminous  coal 
in  the  United  States  for  1889  was  2,485,812  short  tons  less  than  in  1888, 
the  production  of  Pennsylvania  increased  2,377,362  short  tons,  a  gain 
nearly  as  great  as  the  total  decrease,  and  shows  the  loss  sustained  by 
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other  States  to  have  been  4,863,174  short  tons.  The  increase  in  the 
product  of  bitaminous  coal  in  Pennsylvania  in  1888  was  2,279,871  short 
tons.  This  was  in  a  year  of  general  increase  and  represented  only 
about  17  per  cent  of  the  total  gain.  The  increase,  from  a  comparative 
standpoint,  in  1889  is  a  remarkable  one.  The  returns  for  1890  show  an 
increase  in  the  product  of  Pennsylvania  bituminous  coal  of  6,128,084 
short  tons.  The  details  of  the  respective  increases  and  decreases  in 
the  production,  by  counties,  for  the  two  years  is  shown  in  the  following 
tAble,  together  with  a  statement  of  the  production  in  1886, 1887,  and 
1888: 
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It  will  be  seen  from  the  foregoing  table  that  in  1889  Allegheny  county 
suffered  the  greatest  loss  in  tonnage,  having  over  66  per  cent,  of  the 
loss  sustained  in  all  the  counties  in  which  decreases  in  product  oc- 
curred. Westmoreland  county  showed  a  remarkable  increase,  being 
nearly  one-half  of  the  total  net  increase  of  the  State,  and  exceeding  by 
38,058  short  tons  the  aggregate  increase  of  the  county  from  1886  to 
1888.  Fayette  county  came  second  in  increased  tonnage,  with  a  gain 
of  688,261  short  tons;  Jefferson  third,  with  an  increase  of  621,138  short 
tons,  and  Washington,  fourth,  shows  571,879  short  tons  in  excess  of  the 
preceding  year's  product.  In  remarking  upon  the  decrease  of  product 
in  Allegheny  county  it  may  be  well  to  call  attention  to  the  statement 
made  under  the  coal  trade  review  of  Pittsburg,  that  the  shipments  had 
fallen  off  29,993,900  bushels  (of  76  pounds),  or  something  over  1,000,000 
short  tons.  Allowing  for  a  production  based  upon  an  expectation  of  a 
demand  which  did  not  materialize,  it  will  be  seen  that  the  two  state- 
ments are  compatible,  and  the  fact  that  the  decrease  in  j^roduction  was 
not  so  great  as  the  decrease  of  shipments  will  in  part  account  for  the 
comparatively  small  increased  production  in  1890. 

In  1890  the  county  showing  the  greatest  gain  on  the  preceding  year 
was  Clearfield,  whose  product  in  1890  was  1,427,081  short  tons  greater 
than  in  1889.  Cambria  county  increased  1,039,290  short  tons,  and  the 
other  notable  increases  were  in  Westmoreland  county,  659,380  short 
tons;  Fayette  county,  615,827  short  tons;  Elk  county,  507,421  short 
tons,  and  Washington  county,  471,766  short  tons.  The  counties  hav- 
ing an  increased  production  in  1889  and  an  apparent  decreased  product 
in  1890  were  Butler,  Clarion,  Jefferson,  Lawrence,  and  Mercer.  But 
against  this  must  be  set  the  fact  that  the  product  of  small  mines  is  in- 
cluded in  the  county  distribution  in  1889  and  not  accounted  for  in  1890, 
except  in  a  total  estimate  for  the  State. 

The  following  tables  show  the  bituminous  coal  product  of  Pennsyl- 
vania in  1889  and  1890,  by  counties,  with  the  distribution  and  value: 
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Bituminous  coal  product  of  Pennsylvania  in  1889,  hy  oownHe$, 


Counties. 


Allegheny 

Armstrong 

Beaver 

Be<lford 

Blair 

Bradford 

Butler 

Cambria 

Center ' 

Clarion 

Clearfield 

Elk 

Fayette 

Greene 

H  iin  tlngdon 

Indiana 

Jefferson 

Lawrence 

Mercer 

Somerset 

Tioga 

Washington 

Westmoreland 

Cameron,  Clinton, 
Lycoming,  McKean 
and  Venango 


The  State. 


Disposition  of  total  prodaci. 


Loaded  at 

mines  for 

shipment 

on  railroad 

cars  and 

boata. 


Short  tons. 

4,464,376 

229,402 

44,932 

237. 5r>4 

80,777 

121,976 

183,477 

1, 174, 508 

380, 331 

535, 251 

4,937,506 

596, 014 

593,140 


185,799 

53,498 

2, 371,  703 

117,094 

509,737 

370, 791 

1,010,544 

2, 261, 040 

3, 488, 873 


111.581 


24,059,913 


Used  by 

employes 

ana  sold 

to  local 

trade. 


Short  tont. 

204.282 

59,460 

48,180 

6,932 

4,188 

6,365 

94,064 

179, 525 

4,964 

57,500 

89,580 

7,549 

111,  714 

53,714 

9,111 

80,200 

53.684 

25,696 

51,231 

50,909 

12,572 

64,847 

299,874 


14,510 


1,590.651 


Used  for 
steain  and 

heat 
at  mines. 


Short  tont. 

25.103 

356 

249 

3,889 

2.918 

800 

2, 162 

7,290 

115 

3,370 

19.661 

4,789 

101,272 


3,129 


11,403 

620 

14,783 

586 

8,543 

11,972 

109,597 


8.34 


332,037 


Made  into 
coke. 


Short  tonn. 
23,670 


100 

9,078 

127, 527 


8,888 

390, 335 

9,717 

468 

177.760 

5,761 

6, 091, 119 


82,094 

20,000 

459,607 


19, 741 

4,516 

27,042 

3.732,780 


286 


Total 
product. 


Short  tcnw. 

4, 717, 431 
289,218 
93,461 
257,453 
215,410 
120, 141 
288. 591 

1,751.664 
395, 127 
596,589 

5,224,506 
614, 113 

5,897,2.54 

te,714 

280,133 

153.698 

2,896.487 
143.410 
575, 751 
442,027 

1, 036, 175 

2.364.901 

7, 631, 124 


126,711 


Value  of 

toUl 

prodnet 

at  mines. 


|$4.000. 
210, 
110, 
205. 
210. 
171, 
270, 

1, 348, 
311, 
430, 

4,403. 
498, 

3,702, 

57, 

211, 

124, 

2,117, 
150, 
511, 
308, 

1.264. 

1.557. 

6, 674, 


104 
067 
(KM 
672 
466 
387 
394 
481 
544 
850 
551 
728 
548 
307 
597 
088 
531 
537 
202 
400 
889 
486 
4f»3 


101,386 


10,190.588  36,174,089  27,953,315 


Average 
number 

of 
pemoos 

em- 
ployed. 


9.380 

459 

162 

560 

406 

321 

451 

2,791 

750 

940 

7,703 

1.185 

6,507 


538 

139 
3.738 

307 
1,094 

525 
2,400 
4.005 
9,100 


224 


53.780 


Bituminous  coal  product  of  Pennsylvania  in  1890,  by  counties. 


Counties. 

Loaded  at 
mines  for 
shipment 

Sold  to 
local  trade 
and  used 
by  em- 
ployes. 

Used  at 

mines  for 

steam  and 

heat. 

Made  into 
coke. 

Total 

amount 

produced. 

Total 
value. 

Number 
of  days 
active. 

Average 
nuinlMT 

em- 
ployed. 

Allegheny . . . 
Armsta^ong  .. 

Beaver 

Bedford 

Blair 

Short  tons, 

4,643.050 
341,447 
119, 216 
305,282 
163,399 
121, 359 
147, 935 

2,487,414 
378,384 
501,563 

6,361,454 
159,000 

1,064,372 
996,469 
229,855 
28.3,102 

2, 678,  522 

94.908 

488,205 

486, 322 

852, 621 

2,775,610 

3,619,434 

Short  tons. 

174, 870 

11,064 

18,355 

10.279 

1.8.i2 

1.355 

9,372 

26,348 

5,684 

8,425 

9,629 

Short  tons. 

87.496 

2,480 

1,286 

1,400 

506 

3,973 

2,471 

15, 186 

200 

2,399 

61. 715 

Short  tons. 

38,956 

25,563 

260 

128,231 

132,439 

fiihort  tons. 

4, 894,  .T72 

380,554 

139, 117 

445,192 

298,196 

J  26, 687 

107, 578 

2,  7M),  954 

452,114 

512. 387 

6,651,587 

159, 0(K) 

1,121,534 

6, 413. 081 

322,630 

357, 580 

2,860,799 

140, 528 

524, 319 

522,796 

903,997 

2,836,667 

8,290,504 

1.000.000 

$4,534,708 
275,  Oil 
145,946 
356,005 
241,678 
161,751 
146, 162 

2,332,997 
356,121 
386,617 

5,642,098 
123,326 
942.081 

4,931,015 
247.364 
294,389 

2,421,960 
142,682 
446,392 
341.618 
995,936 

2,649,627 

6,091,532 
7S0  nnn 

198 
251 
251 
288 
284 
196 
237 
361 
230 
237 
236 
265 
256 
247 
237 
245 
245 
232 
231 
225 
192 
227 
228 

9,030 
(IGl 
205 
662 
505 
292 
314 

4,140 
023 
938 

9,324 
200 

1,871 

6.603 

on 

608 
3,971 

307 
1,023 

040 

2.010 

4,044 

12,000 

Bradford 

Butler 

Cambria 

Center 

Clarion 

Clearfield.... 

Clinton 

Elk 

7,800 

262,006 

67,846 

228,789 

11.788 

12.044 

8,486 

2,184 

7,805 

45,109 

25,313 

10.011 

19,986 

8,253 

45,075 

1,000,000 

374 

123,264 

3.222 

112 

6,820 

511 

10,801 

593 

11,405 

12,454 

97,169 

45,000 

5,281,304 

81,067 

72,182 

157, 652 

Fayette 

Huntingdon . 

Indiana 

Jefferson  .... 
Lawrence.... 

Mercer 

Somerset 

Tioga 

Washington  . 
Westmoreland 
Small  mines  . 

Totol... 

25,840 

19,985 

40.350 

4.528,826 

29,288,923 

1.473,317         395,837 

11,144,096 

42,302,173  35,376,916 

1 

(a)232 

61,338 

•  Average  for  the  State. 
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ALLEOHBKY  OOXmTT. 
(Coal  prodaced  in  1889,  4,717,431  short  tons;  1890,  4,894,372  abort  tons  ) 

The  coal  product  of  Allegheny  in  1888  was  894,581  short  tons  in  ex- 
cess of  the  product  of  the  preceding  year,  and  this  gain  was  greater 
than  that  of  any  other  county  with  the  exception  of  Westmoreland. 
This  was  followed  by  a  revulsion  of  trade  in  1889,  for  the  product  de- 
creased 858,074  short  tons,  falling  back  to  within  36,507  short  tons  of 
the  product  of  1887.  In  1890  the  product  was  170,941  short  tons  more 
than  in  1889;  it  was  681,133  short  tons  less  than  1888,  and  213,448 
short  tons  more  than  in  1887. 

The  following  table  exhibits  the  product  of  Allegheny  county  since 
1884: 

Coal  product  of  Allegheny  county ^  Pennsylvania,  from  1884  to  1890, 


Yean. 


1884 
1885 
1886 
1887 


Short  tons. 


2,863,631 
8,i>88,244 
4, 202, 086 
4,680,924 


Years. 


1888 
1889 
1890 


Short  tons. 


5,575,505 
4, 717, 431 
4, 894, 372 


The  following  table  shows  the  shipments  from  the  Pittsburg  district 
by  slack-water  navigation  down  the  Monongahela  and  Ohio  rivers 
since  1860 : 

ShipmenU  of  Pittsburg  ooal  by  stack-water  navigation  since  1860, 


Y^ars. 


18flO 

1861 

1862 

1863 

1864 , 

1866 

1866 , 

1867 , 

1868 

1869 

1870 

1871 

1872 

1873 

1874 ^ 

1875 


Quantity. 


Short  tons. 
1, 617, 909 
834.  G30 
743, 358 
1,134,150 
1,402,828 
1. 5S0,  791 

1,  704,  212 
1, 202.  908 
1,812,040 
2, 100,  504 

2,  303,  &'j6 
1, 944.  852 
2,291,220 
2,094,312 
2, 503, 504 
2,275,265 


Years. 


1876 
1877 
1878 
1879 
1880 
1881 
1882 

I88:i 

18S-1 
1S85 
1886 
1887 
1888 
1889 
1890 


Quantity. 


Short  tons. 
2, 495, 800 
2, 677, 460 
2, 797, 630 
2, 623. 232 
3,361,934 
3.450.186 
4, 057.  384 
4, 330, 493 
3, 170. 900 
3, 298,  200 
4, 123,  945 
3,  065. 240 
4, 4S)8. 430 
4, 250. 000 
4,400,000 


ABMSTBONG  COUNTY. 
(Coal  prodaced  in  1889,  289,218  short  tons;  1890,  380,554  short  tons.) 

This  county  produced  9,128  tons  less  in  1888  than  in  1887.    The 
product  in  1889  was  63, 125  tons  more  than  in  1888,  and  an  increase  of 
91,336  tons  over  1889  is  noted  in  the  product  of  1890.    The  annual 
production  of  Armstrong  county  for  seven  years  has  been  as  follows; 
77S  mN 17 
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Coal  product  of  Arfnstrong  county,  Pennsylvania,  from  1884  to  1890, 


Years. 


188« 
1885 
1886 
1887 


Short  tons. 


170,826 
139, 327 
210, 856 
235,221 


Yean. 


1888 
1889 
1890 


Short 


226.003 

289,218 
380,654 


BEAVER  COUNTY. 
(Coal  produced  in  1889,  93^461  short  tons;  1890, 139,117  short  tons.) 

The  product  of  coal  in  Beaver  county  in  1889  was  29,561  short  tons 
more  than  in  1888,  in  which  year  the  product  fell  oflF  two-thirds  from 
1887.  In  1890  a  further  gain  of  45,656  tons  was  made,  but  the  loss  of 
1888  was  not  made  up,  the  product  of  1890  being  stOl  58,746  tons  short 
of  the  yield  in  1887. 

Coal  product  of  Beaver  county,  Pennsylvania,  for  seven  years. 


Years. 


1884 
1885 
1886 
1887 


Short  tons. 


156, 695 
184, 631 
208,820 
197,863 


Years. 


1888 
1889 
1890 


Short  tons. 


63.900 

93,461 

139, 117 


BEDFORD  COUNTY. 
(Coal  produced  in  1889,  257,453  short  tons;  1890, 445,192  short  tons.) 

The  coal  mines  of  this  county,  together  with  those  of  Huntington  and 
the  greater  portion  of  those  of  Blair,  are  located  in  the  broad  top 
semi-bituminous  coal  basin.  There  was  an  increased  production  in  1889 
over  1888  of  9,294  short  tons,  followed  by  a  large  increase  in  1890  of 
187,739  tons. 

The  coal  beds  of  this  county  belong  to  the  Lower  Productive  Coal 
Measures.  The  names  which  have  been  adopted  for  these  coal  beds 
have  been  local,  since  it  has  only  been  within  the  last  few  years  that 
the  geological  survey  of  the  State  has  established  the  identity  of  these 
coal  beds  with  those  of  the  Freeport,  Kittanning,  and  Clarion  beds  of 
the  western  Pennsylvania  bituminous  coal  fields. 

The  annual  production  of  Bedford  county  for  seven  years  has  been 
as  follows: 


Coal  product  of  Bedford  county,  Pennsylvania,  from  1884  to  1890, 


Years. 


1884 

1885 

1886 

1887 


Short  tons. 


69,770 
107, 694 
173,  372 
811,452 


Years. 


1888 
1889 
1890 


Short  tons. 


848,150 
257,453 
445,193 
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BLAIB  COUNTY. 

(Coal  produced  in  1889,  215,410  short  tons;  1890,  298,196  short  tons.) 

The  total  prodnct  in  this  connty  in  1889  was  98,603  tons  less  than  in 
1888.  In  1890  the  product  increased  82,786  tons  over  1889.  The  falling 
off  in  1889  was  due,  not  to  the  suspension  of  any  one  or  more  mines,  but 
to  a  decreased  output  at  each  one  of  the  seven  important  mines  of  the 
county.  The  reaction  in  1890  was  also  participated  in  by  aJl  the  pro- 
ducing companies  with  one  exception. 

Coal  product  of  Blair  county,  Fennsylvania,  from  1884  to  1890, 


Years. 


1884 / 

ia^5 

18H6 

1887 


Short  tons. 


208,541 
205. 075 
305.  iS9b 
287, 307 


Yoart. 


1888 
1889 
1890 


Short  tons. 


314,013 
215, 410 
298,196 


BRADFOBD  COUNTY. 
(Coal  produced  in  188D,  129,141  short  toDs;  1890,  126,687  short  tons.) 

The  annual  coal  product  of  this  county  shows  a  steady  decrease  in 
amount  since  1884.  The  decrease  in  1889  from  1888  was  34,710  short 
tons.  The  succeeding  decrease  in  1890  was  2,454  short  tons.  Only  two 
companies  are  operating  in  the  county  on  a  commercial  scale,  the  To- 
wanda  Coal  Company  and  the  Long  Valley  Coal  Company,  the  former 
having  been  producing  coal  continuously  since  1856.  The  following 
tcible  exhibits  the  total'product  of  the  county  since  1884: 

Coal  product  of  Bradford  county,  PonnBylvania,  from  1884  to  1890, 


Years. 


1884 
18X5 
1886 
1887 


Short  tons. 


313, 575 
249. 920 
206,998 
107,416 


Years. 


1888 
1889 
1890 


Short  tons. 


163, 851 
129,141 
126, 687 


BUTLEB  COUNTY. 
(Coal  produced  in  1889,  288,591  short  tons;  1890,  167,578  short  tons.) 

The  total  product  of  this  county  for  1888  was  reported  at  194,715 
short  t4>n8.  The  seemingly  large  increase  in  1889,  «nid  as  notable  a  de- 
crease in  1890,  are  due  simply  to  the  numerous  small  mines  in  the 
county,  whose  product,  included  in  the  returns  for  1889,  wjis  91,615 
short  tons.  Deducting  this  factor  from  the  total  product  in  1889  and 
comparing  with  the  statistics  for  the  preceding  and  succeeding  years,  it 
shows  an  increase  over  the  product  of  1889  of  2,201  short  tons  and  a 
decrease  in  1890  of  29,398  tons. 


260 


MINERAL   RESOURCES. 


Coal  product  of  Butler  county,  Pennsylvania,  from  1884  to  1890. 


Years. 

* 

Short  tons. 

1884 

151,355  1 
Py.429  1 
1GL'.:^06 
181, 7W 

1885 

• 

1886 

1887 

Yean. 


1888 
1889 
1890 


Short  tons. 


104, 715 
288, 591 
167, 678 


CAMBRIA  COUNTY. 
(Coal  produced  in  1889,  1,751,664 short  tons;  1890, 2,790,954  short  tons.) 

The  coal  product  of  Cambria  county  has  increased  each  year  since 
1884.  The  increase  in  1889  over  the  preceding  year  was  211,204  short 
tons,  or  nearly  14  per  cent.,  while  that  in  1890  was  1,039,290  short  tons, 
or  within  a  fraction  of  60  per  cent,  greater  that  the  output  of  1889. 
Witli  the  exception  of  Clearfield,  the  gain  in  the  product  of  Cambria 
county  was  the  largest  in  the  State  during  the  year,  being  379,910  tons 
more  than  the  gain  of  Westmoreland  county,  which  comes  third  in  in- 
creased production. 

Tlie  following  table  exhibits  the  annual  output  of  the  coal  mines  of 
Cambria  county  since  1884: 

Coal  product  of  Cambria  county,  Pennsylvania,  from  1884  to  1890, 


Years. 


1884 
1885 
1886 
1887 


Short  tons. 


659. 843 

1,0:57.000 
1,222,028 
1, 421,  980 


1888 
'  ISsD 
'  1890 


Years. 


Short  tons. 


1,540.460 
1,751.664 
2,790,954 


CAMERON  COUNTY. 


The  product  of  coal  in  Cameron  county  in  1889  was  2,300  short  tons, 
the  output  of  one  mine  which  went  into  the  hands  of  a  receiver  in 
1890,  and  no  production  was  reported  for  that  year. 


CENTER  COUNTY. 
(Coal  produced  in  1889,  395,127  short  tons;  1890,  452,114  short  tons.) 

The  total  product  of  this  county  for  1889  was  12,357  tons  greater 
than  during  the  previous  year.  In  1890  a  fuither  increase  of  66,987 
short  tons  was  made. 

Although  the  coal  mined  in  the  Snow  Shoe  basin  in  Center  county 
has  long  been  favorably  known  by  the  coal  trade  as  a  superior  coal,  yet 
the  limited  areas  which  are  underlaid  by  coal  beds,  and  the  cost  of 
mining  as  compared  to  more  favorable  conditions  which  exist  in  Clear- 
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field  county,  iinmodiately  to  tlie  west;  have  had  a  direct  influence  in 
diminisliing  the  product  of  Center  county.  The  large  increase  in  the 
product  of  Clearfield  county  in  1800  and  comparatively  small  gain  in 
Center  afford  abundant  proof  of  the  advantages  possessed  by  the  former. 

Coal  product  of  Center  county ,  Pennsylvania,  from  1884  to  1890. 


Years. 


1884 
18K5 
1886 
1887 


Short  tons. 


216, 422 

;}73.  m\ 
313.  :}H:i 

508, 255 


Tears. 


1888 
1889 
1890 


Short  toDs. 


382,770 
395. 127 
452, 114 


OLAEION  COUNTY. 
(Coal  produced  in  1889,  596,589  short  tons;  1890,  512,387  short  tftns.) 

Clarion  county  is  one  of  the  five  bituminous  coal  producers  which 
had  an  increased  product  in  1889,  and  a  falling  off  in  1890  when  the 
general  tendency  was  toward  increased  business.  The  total  product 
of  this  county  in  1889  was  61,397  tons  greater  than  duiing  the  previous 
yeai*,  and  in  1890  84,202  tons  less  than  during  1889.  The  annual  pro- 
duction of  the  county  for  seven  years  has  been  as  follows : 

.  Coal  product  of  Clarion  county,  Pennsylvania,  from  1884  to  1890, 


Years. 


1884 
1885 
1886 
1887 


Short  tons. 


329, 973 
299,  21G 
429, 544 
593, 758 


Years. 


Short  tons. 


1888 
1889 
1890 


535,19a 
596,589 
512, 387 


CLEABFIELD  COUNTY. 
(Coal  produced  in  1889,  5,224,506  short  tons;  1890,  6,651,587  sliort  tons.) 

The  general  depression  in  the  coal  trade  in  1889  is  exemplified  by  the 
product  of  Clearfield  county,  which  from  having  a  steady  annual  in- 
crease for  five  years,  fell  off  in  1889,  174,475  short  tons  and  increased 
1,427,081  tons  in  1890.  The  average  yearly  increase  from  1884  to  1888 
was  805,359  short  tons,  and  from  1884  to  1890,  745,507  short  tons,  indi- 
cating that  an  ordinary  business  in  1889  would  have  given  Clearfield 
county  a  practically  steady  annual  increase  in  product. 

The  rapid  development  of  the  mines  of  Clearfield  county  is  sulfi- 
ciently  shown  in  the  coal  tonnages  of  the  Tyrone  and  Clearfield  bran(;h 
ofthePennsylvania  railroad  during  the  last  twenty-nine  years,  and  also 
in  the  tonnages  of  the  Beech  Creek  railroad,  which  are  given  below: 


262 


MINERAL   RESOURCES. 


Coal  earned  over  tite  Tyrone  and  Clearfield  branch  railroad  during  the  latt  tweniy-eeven 

years. 


Years. 


^       jSbort  tons. 


1862 
1K63 
18(VI 
1865 
1806 
1807 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 


7,239 

24,330 

65,380 

60,629 

107, 878 

160,364 

170, 335 

259,994 

379,863 

642,896 

431, 915 

502, 860 

630,630 

928,207 

1,281,861 


Yean. 


1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1R86 
1887 
1888 
1889 
1890 


Short  tons. 


1, 374, 927 
1, 295. 201 
1.  6:{1, 120 
1, 739, 878 
2. 401, 987 
2, 838, 970 
2, 857, 710 
3, 173, 3^ 
2,901,613 
2, 273, 147 
3, 256. 328 
3,38»,864 
3, 215,  630 
8, 380,  450 


Beech  Creek  railroad  tonnage. 


Years. 


1884 
1885 
1886 
1887 


Short  tons. 


234,751 

774,055 

1,050,238 

1,851,579 


Years. 


1888 
1889 
1890 


Short  tons. 


1,004.495 
1, 556, 930 
2,081,173 


Coal  product  of  Clearfield  eounty,  Pennsylvania,  from  1884  to  1890. 


Yean. 


1884 
1885 
1880 
1887 


Short  tons. 


2,177,543 
3,368,071 
3, 753, 986 
6. 180, 811 


Yean. 


1888 

1889 
1890 


Short  tons. 


5,898.081 
6,224.506 
0,661,587 


CLINTON  COUNTY. 
(Coal  produced  in  1889, 106,000  short  tons;  1890, 159,000  short  tons.) 

There  are  many  isolated  areas  of  the  top  lands  of  this  county  which 
are  underlaid  by  the  lower  beds  of  the  Lower  Productive  Coal  Meas 
ures.  These  beds  have  been  prospected  and  worked  on  a  commercial 
scale  at  various  times  durin  g  the  past  twenty-seven  years.  The  thinness 
of  many  of  the  beds,  the  poor  character  of  the  coal  as  compared  with 
that  in  other  counties,  and  their  heiglit  in  the  hilltops  above  the  grade 
of  railroad  lines  have  all  militated  against  the  extensive  development 
of  the  coal,  although  it  is  estimated  that  there  are  between  15,000  and 
20,000  acres  of  land  in  the  county  underlaid  by  workable  coal  beds, 
which  have  an  aggregate  available  tonnage  of  about  60,000,000  tons. 
Since  1884,  and  up  to  1888,  no  product  from  this  county  has  been  re- 
ported.   In  the  latter  year  the  product  was  32,000  short  tons. 
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ELK  COUNTY. 
(Coftl  produced  in  1889,  614,113  short  tons;  1890, 1,121,534  short  tons.) 

The  total  prodact  of  this  county  in  1889  was  58,153  short  tons  greater 
than  daring  the  previous  year,  and  in  1890  took  a  remarkable  jump, 
gaining  507,421  short  tons  over  1889.  The  largest  producer  in  the 
county  is  the  Northwestern  Mining  and  Exchange  Company,  operating 
both  in  Elk  and  Jefferson  counties.  The  annual  product  of  the  county 
for  seven  years  is  exhibited  in  the  following  table': 

Coal  product  of  Elk  county,  Fennsylvania,  from  1884  to  1890. 


1884 
1885 
1886 
1887 


Short  tons. 


413,243 
537,826 
526,036 
609,767 


Yean. 


1888 
1889 
1890 


Short  tons. 


555,960 

614,113 

1,121,534 


PAYETTE  COUNTY. 
(Coal  produced  m  1889,  5,897,254  short  tons;  1890,  6,413,061  short  tons.) 

The  total  product,  of  Fayette  county  has  increased  very  regularly 
since  1887.  The  increase  in  1888  over  the  previous  year  was  668,671 
short  tons.  In  1889  the  increase  was  688,261  tons,  and  in  1890  515,827 
tons.  The  largest  operator  for  a  number  of  years  has  been  the  H.  0. 
Frick  Ooke  Company,  whose  total  product  in  this  county  in  1890  was 
3,543,826  tons,  of  which  3,456,336  tons  were  made  into  coke,  the  re- 
mainder, 87,490  tons,  being  consumed  at  the  mines.  Of  the  total  prod- 
uct of  the  county  in  1889,  5,091,119  tons  were  made  into  coke,  and 
5,281,304  tons  were  so  consumed  in  1890.  The  annual  product  of  the 
county  since  1884  has  been  as  follows: 

Coal  product  of  Fayette  oouiUy,  Pennsylvania,  from  1884  to  1890. 


Ymti. 


1884 
1885 
1886 
1887 


Short  tons. 


4, 041, 643 
8, 192. 172 
4,494,613 
4, 540, 322 


Yean. 


1888 
1889 
1890 


Short  tons. 


5, 208, 993 
5, 897, 254 
6,413,081 


aEEENE  COUNTY. 

The  total  product  of  Greene  county  in  1889  was  53,714  short  tons, 
all  of  which  was  from  mines  not  considered  of  commercial  importance 
and  not  accounted  in  the  returns  for  1890,  except  in  the  total  estimate 
for  the  State.  The  entire  county  is  underlaid  with  valuable  coal  beds, 
but  they  are  at  such  depth  that  the  cost  of  production  is  too  great  to 
admit  of  comx)etition  with  more  favorable  localities. 
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HUNTINGDON  COUNTY. 
(Coal  prorlacodin  1889,  280,133  short  tons;  1890,  322,630  ahort  toiu.) 

« 

The  total  product  of  this  couuty  in  1889  was  1,690  toas  less  than  dur- 
ing the  previous  year.  The  product  in  1890  was  42,497  tons  greater 
than  during  1889. 

This  coal  fields  of  the  county  are  contained  exclusively  in  the  Broad 
Top  semi-bituminous  field.  The  mines  are  opened  on  both  sides  of  what 
is  known  as  the  Broad  Top  Mountain  field,  on  both  sides  of  the  moun- 
tain, being  known  respectively  as  the  east  and  west  fields. 

On  account  of  the  superior  cliaracter  of  the  coal  it  is  much  sought 
for  by  the  trade  to  supply  special  consumers.  Although  a  very  small 
area  of  the  southwestern  corner  of  the  county  is  underlaid  by  coal  beds, 
yet  the  amount  of  available  coal  is  very  considerable,  and  there  are  no 
facts  to  warrant  the  popular  impression  that  the  coal  beds  will  be  early 
exhausted,  since  the  amount  of  available  tonnage  contained  is  such  as 
to  make  it  impracticable  at  the  present  time  to  enter  into  any  specular 
tion  on  this  question. 

Coal  product  of  Huntingdon  count y,  Pennsylvania^  from  1884  to  1890. 


Years. 


1884 
1885 
1886 
1887 


Short  tons. 


212, 587 
247, 424 
313, 581 
265,479 


Years. 


1888 
1889 
1890 


Short  tons. 


281,823 
280,133 
322,630 


Coal  carried  hy  the  Suntingdon  and  Broad  Top  railroad  to  the  Pennsylvania  railroad  at 

Huntingdon, 


Yeara. 


1873 
1874 
1875 
1870 
1877 
1878 
1879 
1880 
1881 


Short  tons. 

350. 245 

226,  693 

204, 921 

15i>,  779 

140. 143 

150.  204 

141,594 

174, 736 

204. 819 

Yean. 


XB82 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


Short  tons. 


271.216 
196,534 
102,706 
176, 075 
385.796 
357,438 
375.958 
376, 801 
515,309 


Coal  catted  hy  the. East  Broad  Top  railroad  to  the  Pennsylvania  railroad  at  Mount  Union, 


Years. 


1875 

1876 

1877 

1878 

1879 

1880 

1-^31 

1882 , 


Short  tons. 


43, 567 
66, 104 
54,  738 
6:i,068 
67,029 
72, 450 
01,  745 
09,095 


Years. 


188a 

1884 

1885.... 

1886 

1887 

1888 

1889 

1890 , 


Short  tons. 


44,737 
43,514 
51,878 
51,050 
48,581 
55,795 
72,263' 
70,764 
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Cool  product  of  Huntingdon  county,  Pennsylvania,  from  1884  to  1890, 


Yean. 


1884 
1885 

1886 
1887 


Short  ions. 


212,527 
247,424 
313, 581 
265,479 


Years. 


1888 
1889 
1880 


Short  tons. 


281,823 
280,133 
822,630 


INDIANA  COUNTY. 
(Coal  produced  in  1889;  153,698  short  tons;  1890,  357,580  short  tons.) 

The  total  product  for  this  county  for  1889  was  3,687  tons  less  than  in 
1888,  and  63,899  tons  less  than  during  1887.  The  falling  off  in  1888 
and  1889,  was  due  largely  to  the  decreased  output  of  the  Saltsburg 
Coal  Company,  which  fell  from  160,000  tons  in  1887  to  7,000  in  1889. 
The  product  in  1890  increased  203,882  short  tons.  This  gain  was  due 
partly  to  a  general  increase  in  the  product  of  all  the  old  producers,  and 
particularly  of  the  Saltsburg  Coal  Company  and  the  Glenwood  Coal 
Company,  which  increased  from  7,000  and  7,836  tons  respectively  in 
1889  to  87,600  and  69,596  tons  in  1890.  Mve  new  mines,  not  reported 
in  1889,  had  an  aggregate  output  of  125,152  short  tons.  The  difference 
in  the  increase  apparent  from  this  statement  and  that  given  as  the 
actual  increase  in  the  county  is  due  to  the  exclusion  from  the  returns 
of  1890  of  the  product  of  small  mines,  which  in  1889  amounted  to 
80,110  short  tons.  The  product  of  the  county  for  the  past  seven  years 
has  been  as  follows : 

Coal  product  of  Indiana  county,  Pennsylvania,  from  1884  to  1890. 


Years. 


1884 
1885 
1886 
1887 


Short  tons. 


80,758 

82,750 

103,615 

207,597 


Tears. 


1888 
1889 
1880 


Short  tons. 


157,285 
153,698 
857,580 


JEPFEBSON  COUNTY. 


(Coal  prodncedin  1889,  2,896,487  short  tons;  1890,  2,850,799  short  tons.) 

Jefferson  county  produced  621,138  more  tons  in  1889  than  in  the  pre- 
vious year.  The  product  for  1890  was  in  reality  about  the  same  as  in 
1889,  but  the  omission  of  the  product  of  small  mines  from  the  total 
makes  an  apparent  decrease  of  46,688  tons.  The  following  table  shows 
the  remarkable  increases  in  the  amount  of  coal  produced  since  1884. 
The  most  notable  increases  occurred  in  1886, 1887,  and  1888,  being  ap- 
proximately 600,000  tons  each  year  and  averaging  within  a  fraction  of 
that  figure. 
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Coal  product  of  Jefferson  county,  Penneylvania,  from  1881  to  1890, 


Years. 


1884 
1885 
1886 
1887 


Short  tons. 


450,079 

479, 675 

1, 023, 186 

1,603,492 


Yean. 


1888 
1889 
1890 


Short  tona. 


2,275,846 
2,806,487 
2,860,700 


LAWBENGE  COUNTY. 
(Coal  produced  in  1889, 143,410  short  tons ;  1890, 140,528  abort  tonB.) 

The  total  product  of  this  county  for  1889  was  36,489  tons  greater 
than  during  1888,  and  (owing  to  the  omission  of  small  min^)  2,882  tons 
less  in  1890  than  in  1889.  The  product  of  the  commercial  mines  in  1890 
was  19,388  greater  than  the  preceding  year.  Following  is  the  product 
of  the  county  as  reported  for  seven  years: 

CoaX  product  of  Lawrence  county,  Pennsylvania,  from  1884  to  1890. 


Years. 

Short  tona. 

Years. 

Short  tons. 

1884 

42,818 

42,137 

101, 154 

125,361 

1888 

106,021 
143,410 
140,628 

1885.., 

1889 * 

1886 

1800 

1887 

...                   —i 

BlTKEAN  COUNTY. 

Including  the  coal  taken  out  by  small  operators  the  product  of  Me- 
Kean  county  in  1889  was  11,500  tons.  The  Buffalo  Coal  Company, 
which  had  been  operating  in  the  county  on  a  commercial  scale,  but 
almost  exclusively  for  locomotive  use,  ceased  work  in  1889,  and  the  only 
production  in  1890  was  by  individual  diggers.  The  coal  beds  of  the 
County  are  thin  and  the  quality  of  the  coal  inferior,  and  these  and  other 
disadvantages  prevent  large  operations. 


MEBCEB  COUNTY. 
(Coal  produced  in  1889,  575,751  short  tons;  1890,  524,319  short  tons.) 

Mercer  county  is  one  of  the  five  in  the  State  which  had  an  increased 
product  in  1889  and  a  decreased  one  in  1890,  but  in  this  county  the  fall- 
ing off  is  not  entirely  attributable  to  the  omission  of  country  banks  from 
the  product  of  the  latter  year.  The  decrease  in  the  product  of  commer- 
cial mines  amounted  to  19,935  short  tons.  Including  the  product  of 
small  mines  in  1889,  the  decrease  is  shown  to  be  51,432  tons.  The  in- 
crease in  product  from  1888  to  1889  was  88^629  tons. 
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Coal  product  of  Mercer  coaniif,  Pennsylvania,  from  1S84  to  1S90. 


Years. 


1884 * 

1886 ♦ 

1886 

1887 


Short  tons.' 


276, 350 
878.  508 
637, 712 
539,721  ; 


Years. 


1888 
1889 
1890 


Short  tons. 


487,122 
575, 751 
524, 319 


SOMERSET   COUNTY. 
(Coal  produced  in  1889,  442,027  short  t^ns;  1890,  522,796  ehortrtons.) 

From  a  decreased  product  of  46,012  short  tons  in  1888,  as  com- 
pared with  that  of  1887,  the  output  of  the  county  shows  a  gain  in  1889 
of  71,799  short  tons,  and  another  gain  in  1890  of  80,769  tons.  The  fall- 
ing off  in  1888  was  due  largely  to  decreased  production  by'the  principal 
oXHirating  company.  With  the  exception  of  the  depression  in  1888  the 
production  of  the  county  has  increased  steadily  since  1884,  as  shown  in 
the  following  table : 

Coal  product  of  Somerset  county,  Pennsylvania,  from  1884  to  1890, 


Yean. 


1884 
1885 
1886 
1887 


Short  tons. 


269, 930 
302,715 
349, 926 
416,240 


Years. 


1888 
1889 
1890 


Short  tons. 


370,238 
442, 027 
522, 796 


TIGOA  COUNTY. 
(Coal  produced  in  1889^  1,036,175  short  tons;  1890,  903,997  short  tons.) 

• 

In  Mineral  Resources  for  1888  it  was  stated  that  it  was  more  than  prob- 
able that  the  annual  production  of  this  county  had  already  passed  its 
maximum  limit.  The  statement  seems  to  have  been  borne  out,  for  since 
1886,  when  the  largest  yearly  product  is  reported,  the  output  has  de- 
creased annually.  The  product  for  1889  was  69,971  tons  less  than  dur- 
ing 1888,  and  in  1890,  132,178  tons  less  than  in  1889.  Owing  to  the 
unfavorable  situation  of  the  coal  areas,  and  their  scattered  condition, 
the  cost  of  mining  is  too  great  to  admit  of  profitable  competition  with 
the  more  western  counties  of  the  State,  where  conditions  are  more 
favorable  for  economical  mining.  The  production  of  Tioga  county  since 
1884  is  shown  in  the  following  table: 

Coal  product  of  Tioga  county,  Pennsylvania,  from  1884  to  1890, 


Years. 


1884 
1885 
1886 
1887 


Short  tons. 


931.922  i    1888 

1,0(57,081  i    18^9 

1,3.S4.  SOO  1890 
1,  328,  963 


Years. 


Short  tons. 


1,106,140 

1,036,175 

903,997 
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The  product  of  the  Blossburg  district  since  1872  has  been  as  follows: 

Product  of  coal  in  Blosaburg  region  since  1S7S, 


Yean. 


1872 

1873 

1874 

1875 

1876 , 

1877 

1878 

1879 

1880 

1881...., 


Short  tons. 


991. 
796, 
581, 
616. 
602, 
6o2, 
874, 
921, 
1, 178. 


262 

057 
388 
782 
98i 
245 
597 
DIU 
555 
581 


Years. 


1882 
1883 
1881 
1885 
1886 
18.^7 
1888 
1889 
1890 


Short  tons. 


1, 165, 604 
1, 217, 870 
1, 018,  '.^42 
1,074,681 
1,388,611 
1, 329, 239 
1,  IOC.  959 
1, 035, 926 
888,771 


VENANGO   COUNTY. 

There  are  only  a  few  scattered  areas  in  the  southeastern  part  of  Ve- 
nango county,  principally  in  the  townships  of  Irwin,  Clinton,  Scrub- 
grass,  Dotters,  and  Potterfield,  whicli  are  underlaid  by  coal  beds. 

All  the  coal  is  mined  to  supply  a  local  trade.  This  amounted  in  1889 
to  6,911  short  tons. 

WASHINGTON  COUNTY. 
(Coal  produced  in  1889^  2,364,901  short  tons;  1890,  2,836,667  short  tons.) 

The  total  amount  of  coal  produced  in  this  county  during  1889  was 
671,879  tons  greater  than  during  1888,  and  in  1890, 471,766  tons  greater 
than  in  1889.  The  product  of  commercial  mines  in  1890  was  521,697 
short  tons  greater  than  in  1889,  the  output  of  country  banks  in  1889 
being  49,931  short  tons.  Washington  is  destined  to  be  one  of  the 
greatest  coal-producing  counties  in  the  State;  but  on  account  of  the 
fact  that  most  of  the  workable  coal  beds  are  situated  below  water  level, 
and  will  have  to  be  mined  from  shafts,  the  large  amount  of  capital  which 
is  required  to  develop  these  beds  and  the  cost  of  operation  would  nec- 
essarily be  greater  than  that  in  the  more  northern  counties,  where  the 
coal  beds  can  be  mined  above  water  level.  These  facts  will  make  the 
development  of  the  coal  beds  of  the  county  a  slow  one.  At  the  present 
time  the  Pittsburg  coal  bed  supplies  almost  the  entire  product  of  the 
county,  which  is  shipped  by  rail  to  Chicago,  Cleveland,  Columbus,  and 
intermediate  points,  and  by  boat  down  the  Monongahela  river  to  Ohio 
and  Mississippi  river  points. 

Coal  product  of  Washington  county  from  1884  to  1890, 


Years. 


1884 
1885 
1886 
1887 


Short  tons. 


707, 262 

836, 633 

1,612,407 

1,751,616 


Years. 


1888 
1889 
1890 


Short  tons. 


1,793,022 
2,364.901 
2,836.667 


GOAL. 
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WESTM0BELA17D  COUNTY. 
(Coftl  produced  in  1889,  7,631,124  short  tons;  1890,  8,290,504  sho^  tons.) 

Westmoreland  continues  to  be  the  queen  county  of  the  State  in  the 
amount  of  bituminous  coal  produced.  It  has  for  the  past  seven  years 
produced  more  coal  than  any  other  county  in  the  Pennsylvania  bitumi- 
nous field.  In  1889  the  total  product  was  1,733,870  tons  greater  than 
that  of  Fayette  county,  which  came  second.  In  1890  the  product  of 
Westmoreland  county  was  1,638,917  tons  greater  than  that  of  Clear- 
field, which  changed  places  with  Payette  in  rank  of  producing  impor- 
tance. The  product  of  Westmoreland  county  in  1889  was  1,111,351 
greater  than  in  1888,  and  659,380  tons  greater  in  1890  than  in  1889. 
The  product  in  1890  was  764,715  tons  greater  than  the  product  of  com- 
mercial mines  in  1889.  The  steady  increase  in  the  annual  product  of 
the  county  since  1884  maybe  seen  from  the  following  table: 

Coal  product  of  Westmoreland  county,  Pennsylvania,  from  1884  to  1890, 


Yean. 


1884 

1S85 

1887 


Short  tons. 


8,282,733 
3,''i7i,072 
5, 446, 480 
6,074,486 


Yean. 


1888 
1889 
1890 


Short  tons. 


6,519,773 
7, 631, 124 
8, 290, 504 


TENNESSEE. 

Total  product  in  1889, 1,925,689  short  tons;  spot  value,  $2,338,309. 
Total  product  in  1890, 2,169,585  short  tons ;  spot  value,  $2,395,746.  The 
coal  product  of  Tennessee  decreased  41,608  short  tons  in  1889,  as  com- 
pared with  that  of  1888,  but  showed  an  increase  in  value  of  $174,283. 
In  1890  the  output  increased  243,886  short  tons,  and  the  total  value 
$57,437. 

The  following  tables  show  the  amount  of  coal  produced  in  Tennessee 
in  1889  and  1890,  with  the  value  and  distribution  of  the  product: 
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Coal  product  of  Tennessee  in  1889,  by  counties. 


ConntioB. 


Anderson '. 

Eledooe 

Campbell 

Claiborne  (a) 

Cumberland 

FentreM 

Franklin,   Roane,  and 

White 

Grundy 

Hamilton 

Marion 

Morgan 

Overton  and  Putnam  . . 

Khea 

Scott 

Van  Baren 

Warren 


Total 


Disposition  of  total  product. 


Loaded 
at  niines 
for  ship- 
ment on 
railrond 
oars  and 

boats. 


Short 

ton*. 

442, 319 


117, 017 


53.608 
253. 891 
212.  845 
103. 288 

64,037 


2,000 
85,419 


1, 334, 424 


Sold  to 

local 

trade  at 

mines. 


Short 
ton*. 


Used 
by  em- 
ployes. 


225 
691 


Short 
ton*. 
9,700 


2.085 


124 
25 

1,401 

280 

893 

2. 663 

3, 452 

10 

.1,505 

1,908 

10 

25 


13, 212 


2,118 

700 

60 

11 

100 


50 
165 


15,889 


TJaod 

for 
steam 

at 
mines.' 


Short 
ton*. 
5,050 


1,410 


10,796 

2,100 

2,110 

633 

640 


295 


23,034 


Manufac- 
tured 
into  coke. 


Short 
ton*. 


1,000 


106,628 

143. 136 

25, 159 

97,328 


145, 639 
20,240 


Total 

product 

of coal  of 

all  grades 

for  1889. 


Stiort 

ton*. 

457, 069 

225 

123,103 


124 
25 

174, 551 
400,107 

241,  ixrr 

203, 923 

68,229 

10 

149. 194 

108,027 

10 

25 


Total 

amount 

received 

for  coal 

sold  in 

1889. 


$531,920 

280 
146, 610 


155 
30 

318,686 

395, 767 

313,991 

230, 116 

91,511 

10 

164,118 

145, 075 

10 

30 


539,130  11,925,689   2,338,309 

i  I 


Total 

number 

of  em 

ploy^s. 


988 
'393 


390 
501 
625 
423 
135 


473 
ISO 


4,108 


a  Prospecting. 


Coal  product  of  Tennessee  in  1890,  hy  counties. 


Counties. 


Anderson 

Campbell , 

Claiborne  (a) 

Franklin,  Koane,  and 

White 

Grundy 

Hamilton 

Marion 

Mor^^an 

Rhea , 

Scott , 

Small  mines 


Total 


Loaded 

at  mines 

for  ship 

ment. 


Short 

ton*. 

574, 053 

119,467 


12.000 
176  7'.5 
2:U,464 
129. 440 
138,  6:53 


100,  545 


1, 482.  357 


Sold  • 
f  o  local 

trade  and 
used  by 

employes. 


Short 

Um*. 
5,700 
3,100 


4,554 
2,849 
1,000 
12, 700 
4,345 
3,170 
214 
4,300 


41, 932 


Used  at 
mines 

for 
steam 

and 
heat. 


Short 
ton*. 
2,650 
3,800 


7,692 

2,469 

1,500 

800 

540 

4, 0H2 

100 


23,583 


Made 

into 

coke. 


Short 
ton*. 


100, 356 

167,  :^t)4 

43, 932 

70, 262 


204.263 
35,500 


Total 

amount 

produced. 


Short 
ton*. 
582,403 
126, 367 


Total 
value. 


124,602 
349,467 
277, 896 
213,202 
143, 518 
211, 465 
136, 365 
4,300 


$680,249 
153,790 


141,714 
326, 827 
318. 328 
225.  403 
158,  243 
211, 465 
175,  :«27 
4,400 


621, 713 


2,169,585   2,395,746 


Jf"™""  t:Sr 


of  days 
active. 


291 
212 


209 
310 
285 
226 
258 
200 
241 


(0)263 


em- 
ployed. 


1,325 
251 


315 
880 
500 
523 

450 
475 


5,082 


aProapecting.  b  One  hundred  and  seventy-flve  convicts.  e  Average  for  the  State^ 

Extended  descriptions  of  the  Tennessee  coal  fields  have  been  pub- 
lished in  previous  rei)orts  with  numerous  analyses  of  the  coals  and 
cokes.  The  coal-producing  regions  are  divided  into  three  State  inspec- 
tion districts,  the  first  including  the  counties  of  Franklin,  Grundy,  Ma- 
rion, and  White;  the  second  the  counties  of  Hamilton,  Morgan,  Bhea, 
Eoane,  and  Scott;  and  the  third  the  counties  of  Anderson,  Campbell, 
and  Chiiborne.  The  product  of  these  districts  in  1888,  1889,  and  1890 
(exclusive  of  small  banks)  was  as  follows: 


COAL. 
Coal  product  of  7<niiM»«e  in  1888,  1889,  and  1890,  hy  dUtrieti. 
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DiatricU. 


I- 


Firat 

Second 

Third 

Total 


1888. 


Short  torts. 
637,415 
683,973 
645.909 


1889. 


Short  Um». 
630,333 
681,962 
579, 542 


1,967,297 


1,921,837 


1890. 


Short  torn. 
616,  819 
839, 696 
708,770 


2,165,285 


The  product  of  coal  in  Tennessee  from  1873  to  1890  is  shown  in  the 
following  table: 

Coal  product  of  Tennessee  from  187 S  to  1890, 


76an. 

Short  tons. 

Years. 

Short  tons. 

Years. 

Short  tons. 

1873... 

350,000 
350,000 
360,000 
550,000 
450,000 
375,000 

1879 

450,000 
641, 042 
750,  0(K) 
85<).  000 
1,000,000 
1, 200. 000 

1885 

1,440,957 
1, 714. 290 
1, 900,  000 
1, 967.  297 
1,925.689 
2,169,586 

J874 

1880 

1886 

1875... 

1876 

1881 

1887 

1882 

1888 

1877 

1883 

1889 

1878 

1884 

1800 

i 

The  number  of  men  employed  at  Tennessee  coal  mines  in  1890  was 
4,767,  against  4,108  in  1889.  Of  the  number  employed  in  1890, 175  were 
convicts. 

TBXAS. 

Total  product  in  1889, 128,216  short  tons;  spot  value,  $340,617.  To- 
tsJ  product  in  1890, 184,440  short  tons ;   spot  value,  $465,900. 

Although  nine  counties  are  reported  by  the  Census  Office  as  produc- 
ing coal  in  1889,  in  only  four  of  them — Erath,  Maverick,  Medina,  and 
Webb — is  it  mined  commercially.  The  other  five — Coleman,  Jack,  Mc- 
Cullough,  Bains,  and  Wise— produced  an  aggregate  of  Uttle  more  than 
1,000  short  tons.  There  is  nothing  to  report  on  the  development  ot 
coal  mines  in  the  State  except  the  increased  production  of  those  previ- 
ously described;  the  product  in  1889  being  38,216  short  tons  greater 
than  that  of  the  year  before  and  the  product  of  1890,  55,824  short  tons 
greater  than  that  of  1889.  The  amount  of  coal  produced  in  the  two  years 
is  shown  in  the  following  table,  together  with  the  distribution  and  value 
of  the  product: 

Coal  product  of  Texas  in  1889  and  1890. 


IHstrlbution. 


Loaded  at  mines  for  shipment 

Sold  to  local  trade  and  used  by  employes 

Used  for  steam  at  mines 

Total 

Total  Talne , 

\ 


1889. 


Short  tons. 

120, 602 

6,552 

1,062 


1890. 


Short  tont. 

180,800 

1,840 

1,800 


128.  21C 


184, 440 


$340, 617 


$465, 900 
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UTAH. 

Total  product  in  1889,  236,651  short  tons;  spot  value,  $377,466. 
Total  product  in  1890,  318,169  short  tons;  spot  value,  $552,390. 

Coal  mining  in  Utah  has  been  carried  on  since  1864,  but  no  record  of 
the  amount  produced  was  made  until  1886,  when  the  product  wfis 
213,120  short  tons.  As  yet  no  thorough  geological  survey  has  been 
made  of  the  coal  fields  of  the  Territory,  and  therefore  any  reliable  esti- 
mate of  the  possibilities  of  the  Territory  in  the  way  of  future  coal  pro- 
duction is  not  practicable.  Mr.  Ellsworth  Daggett  contributed  an  in- 
teresting article  on  the  coal  fields  of  Utah  to  Mineral  Besources  for 
1882,  which  contains  pra^ctically  all  that  is  known  on  the  subject.  Dur- 
ing 1888  there  was  considerable  activity  in  coal  mining  in  Utah,  the 
production  increasing  78,940  short  tons  over  the  previous  year.  In 
1889  the  product  decreased  22,310  short  tons,  but  reacted  again  in  1890 
with  an  increase  of  81,508  short  tons  over  1889. 

The  most  important  recent  advance  in  coal  mining  in  Utah  has  been 
caused  by  the  opening  of  the  Pleasant  Valley  l^o.  1  mine,  located  at 
Scofield,  Eiuery  county,  and  operated  by  the  coal  department  of  the 
Union  Pacific  Eailway  Company.  The  property  embraces  1,800  acres 
of  land,  on  which  three  coal  seams  have  been  opened;  the  upper  7  feet 
in  thickness,  the  middle  12  feet,  and  the  lower  28  feet.  The  mine  opened 
is  on  the  lower  seam,  and  the  entire  thickness  of  coal,  28  feet,  is  taken 
out,  the  vein  being  all  clean  coal  without  bone  or  slate. 

The  amount,  value,  and  distribution  of  the  coal  product  of  Utah  in 
1889  and  1890  was  as  follows: 

Coal  product  of  Utah  in  1889  and  1890. 


Distribution. 

1889. 

1890. 

I^oftfled  at  mltifw  fnr  «liin»n*^iit  r 

ShoH  tons. 

216.960 

17,062 

412 

2,217 

Short  tons. 

279,336 

13, 749 

1,015 

24,050 

Sold  to  local  trade  and  used  by 
Used  for  steam  at  mines 

emi)loT68 

Mudo  into  coke 

Total 

236,651 

318,169 

Total  valTie- 

$377,456 

$552,890 

Coal  product  of  Utah  from  1886  to  1890, 

Yean. 

Short  tons. 

Yean. 

Short  tons. 

1885 

213, 120 
200,000 
180,021 

1 

1888 

858,981 
236,661 
818,150 

1886 

1889 

1887 

1890 

VIRGl 

[NIA. 

Total  product  in  1889, 865,780  short  tons;  spot  value,  $804,475.   Total 
product  in  1890,  784,011  short  tons;  spot  value,  $689,925. 
The  total  coal  product  of  Virginia  m  1^^  \xvi&  'ivJI^^H  short  tons  less 
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than  in  1888.  In  1890  it  decreased  81,775  tons  from  1889.  The  falUng 
off  in  1889  was  due  partly  to  the  suspension  of  operations  at  tbe  Win- 
terpock  mines  in  Chesterfield  county.  These  mines  were  flooded  in 
1890  and  could  not  be  worked.  The  Southwest  Virginia  Improvement 
Company,the  largest  operator  in  the  State,  also  cuitailed  its  output 
during  the  year.  The  following  tables  exhibit  the  amount  of  coal  pro- 
duced in  the  State  during  1889,  and  1890  by  counties,  with  the  value 
and  distribution  of  the  product: 

Coal  product  of  Virginia  inl889f  by  counties. 


Counties. 

Disposition  of  total  product. 

Total  pro- 
duet  of 

coal  of  all 

grade* 

lor  1889. 

Total 
amount 
received 

for 

coal  sold 

in  1889. 

1 

1 

Loaded  at  c^i  j  *^ 
n.u.ea  for  S«W  <> 

•U  P™?"*  .rlTlo  at 

i 

Used 
by  em- 
pfoy69. 

Short 

Urns. 

80 

45 

12 

Used 
for 

st^^am 

at 
mines. 

Maniifat^'- 

tured  into 

coke. 

Total 

number 
of  em- 
ployes. 

!  Suchanan 

Short 
torn. 

Short 
tons. 
89 

798 
23 

370 
4.W2 
1, 002 

398 

ICi 

Short 
tons. 

Short 
tons. 

ShoH 
tons. 

1G9 

49,  41 1 

35 

370 

8,105 

807,046 

402 

188 

$345 

77, 692 

lOtt 

703 

19, 644 

705, 121 

003 

261 

ChoMerfiold and  Henrico 

44,648' 

3,920 

257 

'  Dickenson 

l^rt»  and  Wythe 

M^tntjrcmerv 

3, 002 
685,171 

220 

5,242 

4 

24 

2:<5 
3,301 

50 
1,242 

1 ' i : lask i  and  Tazewell . . 
'■  Knsst^li 

112, 210 

W  XAC » 

Total 

732, 881 

7,510 

5,633 

7   6AA         112  210 

805, 786 

804,475 

1,555 

t 

>        -' —  ,1 

Coal 

product  of  Virginia  in  1890,  by  countied. 

Connties. 

leaded 
at  mine* 
for  ship- 
ment. 

Sold  tolo- 
cal  trwle 
and  u.sed 
by  em- 
ployes. 

Used  at 
mines  for 

steam 
and  heat. 

Made 
into  coke. 

Total 

hmount 
produced. 

Total 
value. 

Number 
of days 
active. 

Arerajje 

num- 
ber em- 
ployed. 

Henrico 

Short 
tints, 
19. 346 

Short 
tons. 

Short 
tons. 

Short 

tons. 

Short 

tons. 

10,346 

$24. 183 

300 

24 

C'Ksterfleld  (a) 

MontK«»nii*rv 2.340 

3,140 
13,862 

138 
4,770 

5, 627 
759, 038 

11,400 
554,342 

205 
298 

30 
1,235 

Tjilnski  and  Taze- 
weU 

586,046 

153,460 

Total 

608, 641 

17.002 

4,908 

153,460 

781,  Oil 

589,925 

(b)  296 

1,295 

a  Mines  flooded. 


b  Average  for  the  State. 


All  but  a  very  small  portion  of  the  coal  product  of  the  S 
om  the  Flat  Top  region,  wliich  has  been  fully  desc^ribed  ii 


State  comes 
from  the  Flat  Top  region,  wliich  has  been  fully  desc^ribed  in  previous 
volumes  of  Mineral  Kesources.  The  ''  Iron  Belt "  has  added  some  valu- 
able literature  to  the  subject  in  a  history  of  tiie  development  of  this 
remarkable  field,  from  which  the  following  is  abstracted: 

"The  development  in  the  Flat  Top  coal  field  started  in  the  fall  of 
1881,  but  only  surface  work  on  the  side  of  the  mountain  was  done.  In 
January,  1882,  about  20  miners  were  landed  at  the  point  in  Tazewell 
county,  Virginia,  where  now  stands  the  town  of  Pocahontas,  then  a 
howling  wilderness,  having  taken  nine  days  to  make  tlie  trip  from  New 
York,  the  greater  part  of  this  time  being  consumed  in  making  their  way 
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across  the  mountains  from  Wythcville.  A  place  was  cleared  away  and 
a  sliaiity  was  erected,  in  which  the  men  cooked  their  meals  and  had  their 
sleeping  apartments. 

"  The  wet  season  in  the  spring  of  1882  retarded  the  progress  of  the 
work ,  which  was  all  out  of  doors,  but  in  March  of  that  year  the  first  blast 
was  put  in  the  East  mine,  and  on  April  1,  Mr.  Thomas  C.  Blair,  now  a  suc- 
cessful capitalist  of  Roanoke,  Virginia,  closed  a  contract  with  the  South- 
west Virginia  Improvement  Company  to  run  the  'So,  1  Ejist  mine  1 
mile ;  also  the  air  course  and  the  ISTo.  1  West  mine.  The  work  was  then 
pushed  with  vigor  till  fall,  when  it  was  stopped  for  a  time  on  account 
of  the  inability  of  the  railroad  to  reach  the  mines,  and  in  consequencye 
of  which  all  the  coal  taken  from  the  mine  was  dumped  in  front  of  the 
opening. 

"The  l^ew  River  division  of  the  ITorfolk  and  Western  railroad  was 
completed  in  1883,  and  the  first  carload  of  the  product  of  the  new  coal 
field  was  shipped  through  to  Norfolk  and  distributed  among  the  i)oor. 
When  the  car  left  Pocahontas  it  was  decorated  with  branches  of  laurel, 
and  as  it  passed  through  the  various  towns  along  the  route  the  people, 
realizing  that  the  completion  of  the  Norfolk  and  Western  branch  road 
to  the  coal  mines  would  mark  the  beginning  of  a  new  era  in  the  history 
of  our  development,  in  their  enthusiasm  draped  the  car  with  Bunting 
and  flags,  and  when  it  arrived  at  Norfolk  it  was  one  mass  of  red,  white, 
and  blue*. 
'"  When  the  mines  were  first  opened  a  shipment  of  200  and  300  tons 
per  day  was  considered  a  great  output,  but  when  the  big  explosion  took 
place  in  the  year  1884  the  daily  output  was  many  times  greater  than 
this.  This  explosion  was  beneficial  to  the  new  coal  fields,  inasmuch  as 
it  attracted  the  attention  of  the  public  to  it.  At  that  time  there  were 
thousands  of  people  in  the  State  who  did  not  know  there  was  such  a 
place  as  Pocahontas,  or  had  not  heard  of  the  wonderful  developments 
going  on  there. 

*<  In  the  beginning  of  1885  the  Norfolk  and  Western  Railroad  Com- 
pany built  a  branch  road  from  Bluestone  Junction  which  tapped  the 
north  bide  of  the  Flat  Top  field.  The  first  to  enter  this  side  of  the  field 
was  the  firm  of  John  Cooper  &  Co.  and  Messrs.  Freeman  &  Jones. 
Since  the  opening  of,  this  road  the  development  has  been  phenomen- 
ally rapid. 

'^  The  Pocahontas  Flat  Top  coal  measures  are  above  the  water  level, 
in  veins  ranging  from  5  to  to  13  feet  in  thickness,  extending  through  an 
area  estimated  to  contain  not- less  than  300  square  miles.  Pocahontas 
coal  is  from  the  Lower  Coal  Measures  and  is  semibituminous,  containing 
but  18  per  cent,  of  volatile  matter.  The  veins  dip  to  the  north  and  west 
and  the  extension  of  the  Ohio  division  of  the  Norfolk  and  Western 
railroad  north  to  the  Ohio  river  and  the  road  west  to  the  Cumberland 
moimtains  pass  through  the  Middle  and  Upper  measures,  thus  opening 
up  coal  of  greater  volatile  matter,  bituminous,  splint,  and  canneL" 
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To(al  shipments  over  the  Norfolk  and  Wisfem  Bailroad  from  1883  to  1890, 


Tears. 


1883  (rroiu  mouth  of  June) 

1S84 

1885 

1886 


Short  tons. 


Years. 


105.805   i  1887 


Short  tons. 


272, 173 
651  987 
924,  dtil 


1888 
;  1889 

!  1690 

I 

I 


1, 160. 700 
1. 563, 343 
1, 783, 527 
1, 814, 568 


Part  of  the  above  shipments  are  froin  the  portion  of  the  Pocahontaa 
field  which  extends  into  Mercer  and  McDowell  counties.  West  Vur- 
giuia.  The  amounts  for  the  two  States  are  combined  in  order  to  show 
the  business  of  the  Flat  Top  region. 


WASHINGTON. 


Totjil  product  in  1889,  1,030,578  short  tons;  spot  value,  $2,393,239. 
Total  product  in  1890,  1,*JG3,689  short  tons;  spot  value,  $3,426,590. 

The  production  of  coal  in  Washington  in  1889  shows  a  decrease  in 
tlie  amount  produced  of  185,172  short  tons,  and  in  value  of  $1,254,011 
fi-oin  liS88,  which  was  a  year  of  exceptional  activity  in  the  coal-mining 
industry  in  Washington.  In  1890  the  product  increased  233,111  short 
tons  in  amount  over  1889,  and  $1,133,351  in  value. 

The  following  tables  show  the  amount  and  value  of  coal  produced  in 
Washington  in  1880  and  1890,  with  the  distribution  of  the  product: 

Coal  product  of  Washington  in  1889,  by  counties. 


Coituties. 

Disposition  of  total  product. 

Total 

product 

of  coal  of 

all  grades 

for  year 

1^. 

Total 
amount 
received 
for  coal 

sold  in 
year  1889. 

Total 

employes 

aoout 

mine. 

1 

Loaded 
at  inini?s 
for  »liip- 
mrntun 
railroad 
cart*  and 
boats. 

Short 

ton*. 

3S,  657 

28n  :i00 

22S.  889 
3U, 200 

Sold  to 

louil  trade 

at  mines. 

Usedbv 
employes. 

Used  for 

steam  at 

mines. 

Manufac- 
tured into 
coke. 

Kini; 

KitiitaA 

Short 

tons. 

3, 121 

1»643 

672 

5.600 

• 

Short 
tons. 
2,410 

ShoH 

tons. 

11, 591 

3,758 

4,040 

560 

Short 
tons. 

Short 

tons. 
415, 779 
294,701 
273,618 

46,480 

9054,296 

777,450 

578,493 

83,000 

1 
1,220 

I*i»'n:o 

1,008 
1.120 

39.000 

759 

Tiiaraton 

Total 

956,046 

11,036 

4.638 

19,958 

39,000 

1,030,578 

2,803,238 

o2,657 

a  Ineluding  678  employes  in  Kittitas  and  Thurston  counties. 
Coal  product  of  Washington  in  1890,  hy  oounties. 


Counties. 


King  .... 
Kittitas  . 
Pierce  . . . 
Thunton 


Total 


Loaded 
at  mine 
for  ship- 
ment. 


Sold  to 

lo(*al 

trade and 

used  by 

em- 
ploy6s. 


Short  tong 
507,003 
436, 539 
254,079 
a  15, 000 


Short  tons 

4,032 

2,518 

10,699 


1,212,621 


17,249- 


Used  at 
mines  for 

steam 
and  heat. 


Made 

into 

coke. 


Short  tons  Short  tons 
12,080 


Totid 

amount 

produced. 


625 
4,308 


17,019 


16,800 


16,800 


Short  tons 

517, 492 

445, 311 

285,886 

15,000 


1,263,689 


Total 

Ttlue. 


$1,352,920 

1, 220, 330 

814, 340 

80,000! 


Number 
of  days 
active. 


292 
259 
257 
240 


3.426,500  (b)  270 


Average 
number 

em- 
ployed. 


1,098 
489 
6894 
30 


2,206 


•  Prepiared  coal  Aom  lignite. 


h  Average  toi  1\iq  ^\a\a. 
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The  number  of  men  employed  at  coal  mines  in  Washington  in  1890 
was  2,206,  against  2,657  the  previous  year,  showing  that  during  1889  a 
considerable  number  were  employed  in  development  work,  which  re- 
sulted in  an  increased  product  in  1890  while  employing  less  labor.  The 
Census  Office  reports  show  that  the  average  wages  paid  in  the  State 
were  as  follows:  Foremen,  above  ground,  $3.76;  below  ground,  $3.97; 
mechanics,  $3.04;  laborers,  above  ground,  $2.29;  below  ground,  $2.46; 
miners,  $3.26;  boys,  from  $1  to  $1.60. 

The  following  table  shows  the  product  of  the  State  for  1887,  1888, 
1889, and  1890,  by  counties: 

Product  of  coal  in  Washington  for  four  years,  by  counties. 


Counties. 


King 

Kittitaa 

Pierce 

Thnraton j> 

Not  specified 

Total 


1887. 


Short  torts. 

339, 961 

104,  782 

229, 785 

15,295 

82, 778 


772, 601 


1888. 


Short  tont. 
54G,  535 
220, 000 
270,056 
42,000 
130,259 


1, 215, 750 


1889. 


Short  ton». 

415, 770 

294,701 

273, 018 

46,480 


1,030,578 


1890. 


Short  tont. 

517. 492 

445,  Mil 

285,886 

15,000 


1,263,689 


The  first  discovery  of  coal  in  Washington  was  made  in  1852,  and  tbe 
first  mine  was  opened  on  Bellingham  bay  in  1854.  The  coal  from  this 
mine  was  shipped  to  San  Francisco  and  was  the  only  coal  shipped  out 
of  the  Territory  until  1870,  when  exportation  commenced  at  Seattle, 
from  the  Seattle,  Kenton,  and  Talbot  mines  in  the  vicinity.  In  1874 
the  product  from  the  Seattle  mines  was  50,000  tons;  from  July  1,  1878, 
to  July  1,  1879,  the  product  was  155,000  tons.  In  tlie  year  ended  De- 
cember 31,  1879,  the  product  was  137,207  short  tons.  The  Ren  ton  mine, 
opened  in  1874,  produced,  in  1876  and  1876, 50,000,  short  tons.  The  Tnh 
bot  mine,  opened  in  1875,  produced,  in  1879,  ]  8,000  short  tons  of  coal. 
Records  of  the  operations  of  Wasliington  coal  mines  are  incomplete, 
and  entirely  wanting  from  1879  to  18S4.  The  mining  during  this  time 
was  confined  to  King  and  Pierce  counties.  During  the  fiscal  year 
ended  June  30, 1885,  the  total  product  of  the  Territory  is  given  at  380,250 
short  tons,  of  which  King  county  is  credited  with  204,480  short  tons 
and  Pierce  county  with  175,770  short  tons.  The  annual  product  since 
that  time  has  been  as  follows: 

Product  of  coal  in  Washington  from  1886  to  1890, 


'Sean. 


1886 
1887 
1888 


Short  tons. 


423,525  I    1^89 
772,601  i    1890 
1, 215, 750 


Tears. 


Short  tons, 


1,030.578 
1,263,689 
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Total  product  in  1889,  6,231,880  short  tons;  spot  value,  $5,086,484. 
Total  product  in  1890,  7,266,494  short  tons;  spot  value,  $6,086,678. 

With  the  exception  of  a  small  decrease  in  1876,  coal  mining  in  West 
Virginia  has  shown  a  continuous  growth  since  1873,  the  rate  of  increase 
during  the  last  five  years  being  exceptionally  rapid.  The  most  notable 
increase  is  that  in  Mercer  county,  which  is  a  part  of  the  great  Flat  Top 
coking  coal  region,  the  central  point  of  which  is  Pocahontas,  Virginia, 
and  which  embraces  the  mines  at  Elkhorn,  Simmons,  Maybeury,  and 
Goodwill  in  Mercer  and  McDowell  counties,  West  Virginia.  The  prod- 
uct in  the  West  Virginia  part  of  the  Flat  Top  region  in  1886  was  328,733 
short  tons,  and  in  1890  1,962,092  short  tons,  showing  an  increase  of 
1,633,359  short  tons,  or  nearly  500  per  cent,  in  five  years. 

Tlie  coal  fields  of  West  Virginia  have  been  extensively  described  in 
previous  volumes  of  Mineral  Resources,  particularly  in  the  number 
covering  the  years  1883-'84. 

The  following  tables  show  the  product  for  1889  and  1890  by  counties, 
together  with  the  value  and  distribution : 

Coal  product  of  West  Virginia  in  1889,  hy  counties. 


CoantiM. 


x>an< 


Barl»our  — 

BooDo 

Braztoii  .... 

Brooke 

Cabell 

Calhoun 

Clay 

Fayette 

Gifiner 

Harrison  . . . 
Kanawha... 

Lewis 

Xincoln 

Ivopin 

McDowell .. 

Marion 

Marahall ... 

Mason 

Mercer 

Mineral 

^lonongalia. 

Monroe 

Nicholas 

Ohio 

Pocahontas . 
Preston  .... 

Putnam 

Raleigh 

Kit<'.hie 

Taylor 

Tncker 

Tyler 

Unahnr 


Disposition  of  total  product. 


Loaded 
at  miues 
for  ship- 
ment on 
railroad 
cars  and 

boats. 


Sold  to 

local 

trade  at 

mines. 


Short 
tons. 


14,035 


»yne 
Wetoel 


Total. 


1, 074, 409 


141.343 
1, 168, 024 


309, 489 

157, 975 

33,000 

83, 116 

750, 507 

487, 622 

64.927 


28,121 


41,807 
210,214 


58,318 
141,993 


Short 

ton*. 

1,600 

2,888 

160 

16,831 

505 

2*20 

256 

12,211 

820 

26,328 

31,393 

60 

284 

3,456 

56,620 

24,066 

14, 106 

96,844 

13 

3,862 

7,177 

30 

1,408 

113,615 

240 

3,893 

6,140 

1,480 

1,528 

16,685 

538 

12 

2,114 

880 

264 


Used  by 

em- 
ployes. 


Short 
ton*. 


103 


11,468 


Used  for 
steam 

at 
mines. 


Short 
ton*. 


150 


7,150 


1,200 
10.614 


4,788 
974 


3,613 

4,302 

1,924 

438 


1,020 


2,156 
1,384 


86 
337 
403 


11 
3,529 


3,265 
1,932 
600 
1,457 
1,858 
56 
1,489 


H 


5,124 
1,014 


63 

21 

9,235 


Mann- 

factnred 

into 

coke. 


Short 
ton*. 


345,542 


5,233 
4,676 


212, 867 
97,520 


165,061 


76,952 


7,651 
21,323 


4, 764, 900       448. 527  {    44, 700 


37,368 


936, 325 


Total 

product 

of  00^ 

ofaU 

grades 

^rl889. 


Short 

ion*. 

1,600 

2,888 

160 

31, 119 

505 

220 

256 

450,780 

820 

174,115 

218,236 

60 

284 

8,456 

586,529 

282, 467 

47, 706 

185, 030 

921, 741 

493, 464 

74, 031 

80 

1,408 

143, 170 

240 

129,932 

218, 752 

1,480 

1,627 

83,012 

173,402 

12 

2,114 

880 

264 


Total 

amount 

received 

for  coal 

sold  in 

1889. 


$1, 
2, 

22, 


1, 302, 

i    114. 
1, 166, 


2, 

390, 
199, 

35, 
167. 
594, 
394, 

53, 

1, 
126. 

86, 

244, 

1, 

62, 
120, 

1, 


6, 231, 880 


200 
293 
120 
828 
485 
165 
192 
438 
615 
427 
038 

30 
213 
592 
232 
692 
056 
783 
885 
827 
318 

23 
056 
909 
180 
024 
2/)3 
110 
998 
725 
574 
9 
686 
660 
198 


Total 
number 

of  em- 
ployes. 


60 


2,644 


233 
2,484 


764 
833 

72 

363 

1,121 

608 

61 


204 


239 
461 


96 
229 


5,086,584  9,952 


I 
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Coal  product  of  West  Virginia  in  1890^  hy  counti^. 


CoantieB. 


Brooke 

Fayette 

Harrison  . . . 
Kanawha... 
McDowell . . 

Marion 

Marshall 

Mason 

Mercer 

Mineral 

MoiioDgalla. 

Ohio 

Pre«ton 

Putnam 

Taylor 

Tucker 

Small  mines 


Total 


Loaded 
at  mines 
for  ship- 
ment. 


Short 

tons. 

16,494 
131, 399 
130, 215 
380, 131 
595, 515 
317,931 

71,631 

77, 052 
793, 641 
532, 813 

12,040 
&50, 960 

80,521 
203, 300 

66,841 
152,098 


Sold  to 

local 

trade  and 

used  bj 
employes. 


ShoH 
ton$. 
20,130 
28,176 
9,522 
81,001 
7,414 
2,427 
52,038 
(a)  66, 562 
2,447 
40,793 
10,080 
(2»)52,514 
2,107 
838 
1,609 
10,969 
100.000 


5,614,752 


438,527 


Used  at 
mines  for 

steam 
and  heat. 


Short 
torn. 

170 
2.a?9 
212 
5,004 
4,518 
4,236 


Made 
into  coke. 


Short 
tons. 


1,700 

1,232 

75 

56 

112 

9,400 

1,040 


30,594 


428,914 

4,454 

4,980 

&48. 775 

131, 134 


208,350 
'"i,'i84' 


86,411 


6,268 
82,311 


1,310.781 


Totol 

Number 
of  days 
active. 

Avera^ 

amouut 
pro- 
duced. 

Total 
ralue. 

number 

em- 
ployed. 

Short 

tons. 

36,794 

$28,520 

202 

50 

1,591,298 

1,438,012 

225 

2,824 

144, 4U3 

100. 818 

194 

305 

1,421,116 

1, 365. 585 

230 

2,756 

950,222 

678,305 

183 

1,315 

455, 728 

313. 505 

218 

865 

123. 669 

100,846 

265 

175 

115,314 

134,643 

229 

480 

1,005,870 

755, 014 

217 

1,405 

673. 681 

501,391 

279 

620 

31,360 

20,000 

260 

55 

103. 586 

100, 017 

268 

153 

178, 439 

127,803 

282 

337 

205, 178 

196,269 

194 

375 

76. 018 

58,159 

256 

108 

245,378 

186,641 

309 

353 

100,000 

100,000 

7,394,654 

6,208,128 

(e)  227 

12,230 

a  Of  this  amount  55,265  tons  were  cousnmed  at  the  mines  for  evaporating  salt  brine. 
b  Of  this  amount  65.364  tons  wero  used  by  iron  works  at  or  in  the  vicinify  of  the  mines. 
e  Average  for  the  State. 

The  coal-producing  regions  of  West  Virginia  may  be  said  to  lie  in 
two  nearly  parallel  lines,  one  stretcliing  along  the  northern  border  of 
the  State  from  Mineral  county  on  the  east  to  Marion  and  Monongalia 
counties  on  the  west,  the  other  following  the  course  of  the  New  and 
Kanawha  rivers  through  the  southwestern  portion  of  the  State  from  its 
boundaries;  the  two  exceptions  to  the  lines  being  in  the  "Panhandle^ 
or  extreme  northwestern  point  of  the  State  and  in  McDowell  county  in 
the  extreme  southern  point,  a  portion  of  the  great  Flat  Top  region. 
The  northern  strip  embraces  the  counties  of  Mineral,  Tucker,  Preston, 
Taylor,  Harrison,  Marion,  and  Monongalia;  the  "Panhandle"  contains 
the  counties  of  Ohio,  Marshall,  and  Brooke;  and  Mason,  Putnam,  Ka- 
nawha, Fayette,  and  Mercer  counties  fill  out  the  southern  strip.  For 
convenience  of  description  the  coal  belts  are  divided  into  ten  districts 
or  regions,  as  follows:  Elk  Garden  (Mineral  county).  Upper  Potomac 
(Tucker  county).  Cheat  River  (Preston  county),  Clarksburg  (Harrison 
and  Taylor  counties).  Upper  Monongalia  (Marion  and  Monongalia  coun- 
ties). Panhandle  (Ohio,  Marshall,  and  Brooke  counties).  Point  Pleasant 
(Ma«ou  county),  Kanawha  (Putnam  and  McDowell  counties,  and  part 
of  Fayette),  New  River  (part  of  Fayette  county).  Flat  Top  (McDowell 
and  Mercer  counties).  The  product  of  West  Virginia  in  1890,  by  dis- 
tiicts,  was  as  follows:  * 
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Coal  product  of  West  Virginia  in  1890,  hy  districts. 


Districts. 


Cheat  River 

Clarksburg 

£Ik  Garden 

FUtTop 

Kanawfaa 

Kew  Kiver 

Pan  Handle 

Point  Pleasant 

Upper  Monongiilia. 

Upper  Potouiao 

SmaU  mines 


Total 


Loaded 

at  mines  for 

shipment. 


Short  UmM, 

80,521 

199,056 

532, 813 

1,389,356 

1,897,178 

817,622 

(a)  139, 085 

77,062 

829,971 

152,096 


5,614,752 


Sold  to  local 
trade  and 
nsed  by  em- 
ployes. 


Used  at  mines 

foi  steam 

and  heat. 


Short  tons. 

2,107 

11,031 

40,793 

9,861 

35,103 

24,912 

(a)124,682 

(b)66, 562 

12,507 

10,069 

100,000 


Short  tons. 
9,400 

212 

76 

6,750 

6,492 

2,391 

282 
1.700 
4,292 


438,527 


80,594 


Hade  into 
coke. 


Short  torn. 
86,411 
10, 722 


657, 125 
136,  UOl 
207,803 


140, 318 
82,311 


1,310,781 


BUtricts. 

Total 

amonut 

produced. 

Total  valne. 

Aver- 

age 
nnniber 
of  days 
worked. 

Average 

nnmber 

employed. 

Counties  embraced  in  the 
districts. 

• 

Cheat  lUyer 

Short  tons, 

178,439 

221,021 

573,681 

1,962,092 

2,074,864 

1,142,728 
264,048 
145,814 
487,088 
245,378 
100,000 

$127,803 

158,977 

601, 391 

1,433,319 

1,922,857 

1,080,109 
229,383 
134,643 
333,505 
186. 641 
100,000 

282 
210 
279 
201 
229 

220 
253 
220 
221 
809 

337 

413 

620 

2,780 

3,909 

2,046 
378 
480 
920 
858 

Preston. 

Harrison  and  Taylor. 

Mineral. 

McDowell  and  Mercer. 

Putnam,  Kanawha,  and  part 

•    of  Fayette. 

Part  of  Fayette. 

Ohio,  Marsnall,  and  Brooke. 

Mason. 

Marion  and  Monongalia. 

Tucker. 

Clarkabnrff ............... 

Elk  Ganien 

PUtTop 

New  River 

Pan  Handle 

Point  Pleasant 

Upper  Monongalia 

Upper  Potomac 

Small  mines 

1 

7,894,654 

6,208,128 

(e)227 

12,236 

a  Of  the  Ohio  county  product  65,864  tons  were  used  by  Iron  works  at  or  in  the  vicinity  of  the  mines. 
b  Of  this  amount  55,^  tons  were  consumed  at  the  mines  for  evaporating  salt  brine. 
•  Average  for  the  State. 

The  following  table  shows  the  tendency  of  coal  production  in  West 
Virginia,  by  counties,  from  1886  to  1890: 


Coal  production  in  West  Virginia  from  1886  to  1890,  by  counties. 


Counties. 


Brooke 

Fayette 

Hurison 

Kanawha 

McDowell 

Marion 

MarahaU 

Mason 

Mercer 

Mineral ^ 

Monongalia 

Ohio 

Preston 

Putnam 

Taylor 

Tucker 

Other  counties  and  small 
mines 


Total. 


1886. 


Short  tons. 

22,880 

1,413,778 

234,597 

876,785 


172,379 
251,333 
150,878 
328,733 
361,312 


(a) 

170,721 
(b) 

(0 
22,400 


1887. 


Short  tons. 

40,366 

1,126,839 

154,220 

1, 126, 839 

575,885 

365,844 

92,368 

140,068 

1,252,427 

478, 636 


131,936 
276,224 

53.200 
168, 000 

24,707 


4,005,796 


4, 881, 620 


1888. 


Short  tons. 

11.568 

863,600 

109, 515 

863,600 

961,395 

363,974 

47,702 

72,410 

1,977,030 

456, 361 


140, 019 

231,540 

145, 440 

55,729 

62, 517 


5, 498. 800 


1889. 


Short  tons. 

81, 119 

1,450,780 

174, 115 

1,218,236 

586,529 

282,467 

47, 706 
185,030 
921,741 
493,464 

74, 031 
143, 170 
129, 932 
218,752 

83,012 
178,492 

18,304 


6,231,880 


1890. 


Short  tons. 

36,794 

1, 591, 298 

144, 403 

1,421,116 

956, 222 

455,728 

123,669 

145, 314 

1,005,870 

573, 681 

31,360 

103, 586 

178,439 

205, 178 

76, 618 

245, 378 

100,000 


7.394,654 


•Included  in  product  of  Marshall  county. 
^Induded  in  product  of  Mason  tounty. 


e  Included  in  product  of  Hanisou  county. 
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The  annual  increase  in  the  production  of  coal  in  West  Viiginia  (with 
the  exception  previouslj^  noted)  may  be  seen  from  the  following  state- 
ment: , 

Coal  product  of  West  Virginia  from  187S  to  1S90.  » 


Teal's. 


1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 


Short  tons. 


672, 000 
1, 120, 000 
1, 120,  000 

8»C.  000 
1,120,000 
1.120.000 
l.iOO.OOO 
1. 568, 000 
1, 680, 000 


Years. 


1882 

1883 
1884 
1885 
1886 
1F,S7 
1888 
1889 
1890 


Short  tons. 


2.240,000 
2, 335, 833 
3, 360, 000 
3, 369, 062 
4, 005.  796 
4,881,620 
5. 498, 800 
6,231,880 
7, 266. 494 


WYOMING. 

Total  product  in  1889, 1,388,947  short  tons;  spot  value,  $1,748,617. 
Total  product  in  1800,  1,870,366  short  tons;  spot  value,  $3,183,669. 

The  product  of  coal  in  Wyofning  in  1889  was  92,593  short  tons  less 

than  in  1888.    The  output  in  1890  was  481,419  short  tons  more  tha^  in 

1889.    The  following  tables  show  the  amount  produced  in  the  State  in 

1889  and  1890,  by  counties,  with  the  value  and  distribution  of  the 

product: 

Coal  product  of  Wyoming  in  1889,  by  counties. 


Comities. 


Carbon 

Converse. -. 

Crook 

Johuaon 

Sheridan 

Sweetwater 
Uinta 


Disposition  of  total  product. 


Loaded  at 

uiincs  for 

Hbi])ment 

on  railroad 

carH  and 

boata. 


Short  tons. 

VXl  402 

10,  2S5 


2.300 


813,  668 
J293,  788 


Total I    1,354,443 


Sold  to 

local  trade 

at  mines. 


STiort  tons. 

1,501 

553 

200 

2,742 

^0 


1.824 


7,330 


URod  by 
employe's. 


Short  torn. 

1,073 

305 


60 

45 

3,368 

8,262 


Usea  for 

steam  at 

mines. 


Shorttons. 

3,300 

250 


10, 177 
5.344 


Total 
product  of 
coal  of  all 
grades  for 
year  1889. 


Short  t4m9. 

199, 276 

17,  393 

200 

5,092 

555 

857,213 

309, 218 


Total 
amount 

received 
for  coal 
sold  in 

year  1889. 


$l&i,  817 

30,955 

600 

13.257 

840 

1,026.067 

483,081 


Total 

employes 

about 

mines. 


488 


1,441 


8,103 


19, 071     1, 888, 947  I  1, 748, 617     (a)2. 975 


a  Including  746  employes  in  Converse,  Crook,  Jobnson,  and  Uinta  counties. 
Coal  product  of  Wyoming  in  1890,  hy  counties. 


Conntics. 


Carbon 

Convt*r!*e  .. 
l^'emout... 

.ro!iii«sou 

Slieridrin... 
Sweetwater 

rinta 

Weston 

Total - 


Loaded  at 
mines  for 
shipment. 


Short  tons. 

151)2, 10(1 

2  J,  :.;45 

900 
7,275 

400 
974,  533 
311,718 
185,  024 


1, 835, 299 


Sold  to  local 

trade  and 

used  bv 

employes. 


Short  tonti. 

1,  7S5 

1,003 

500 

195 

250 

3.904^ 

5, 213 

15.  000 


28,  5-10 


Used  at 

mines  for 

steam  and 

heat. 


Total 

amount  nro- 

ducea. 


Short  tons. 

2, 078 

800 


300 
3,349 


6,527 


a  lucludiug  260  Chinese. 


Short  tonti. 

305, 069 

25, 748 

1,400 

7,470 

650 

978, 827 

350, 278 

200,024 


1.870.366 


Total  value. 


$535, 460 

44,696 

5,750 

16.984 

975 

1,666.068 

623,806 

289,930 


3, 183, 669 


Avcrape 
number 
employed 


714 

30 

4 

12 

(a)l,te 
423 
416 


3,272 
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The  followiug  iafonnation  regarding  the  x>ro(luction  of  co:il  in  Wyo- 
miDg  in  1890  by  counties,  and  the  comparative  tables  in  conn(»ction 
therewith^  have  been  compiled  by  Mr.  F.  F.  Chisolm,  special  agent  for 
the  Bocky  Mountain  region : 


OABBON  COUNTY. 


Total  product  in  1890,  305,969  short  tons;  spot  value,  $535,460.  This 
does  not  include  nut  coal  and  slack  coal  from  Union  Pacific  mines^  as  no 
account  is  kept. 

Although  all  the  various  openings  made  at  the  Carbon  mines  have 
been  abandoned,  except  No.  2  and  ISo.  5,  and  the  output  smaller  in 
1890  than  in  any  year  since  1882,  except  1889,  nearly  two-thirds  of  the 
production  in  1890  came  from  Carbon,  the  combined  output  fiom  the 
New  Hanna  'So.  1  and  No.  2  mines  and  the  Dana  No.  1  mine  being  less 
than  half  that  from  the  Carbon  mines. 

The  Carbon  mines  have  been  fully  described  in  previous  volumes  of 
the  Mineral  Resources.  The  product  of  coal  from  these  mines  to  date 
has  been  : 

Product  of  the  Carbon  mines,  Wyoming. 


Yean. 


1868 
1809 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 


Short  tons. 


6.560 
30,482 
54,915 
31,  748 

59, 2:n 

61, 164 
55,  880 
61, 750 
69.060 
74, 343 
62, 418 
75.424 


Ymts. 


1880 
1881 
18K2 
1883 
IKai 
1885 
1886 
1887 
1888 
1880 
1890 


Short  tons. 


100.433 
156, 820 
200,123 
248, 380 
319, 883 
226.863 
214, 233 
288,358 
338,947 
178,832 
201,191 


The  newly  opened  Ilanna  No.  1  and  Hanna  No.  2  mines  of  the  Union 
Pacific  railway  at  Hanna,  on  the  Carbon  cut-oflf,  practically  began 
production  in  1890,  the  output  for  the  year  being  74,767  short  tons. 
These  two  mines  will  probably  be  steady  and  large  producers,  in  part 
supplying  the  increasing  demands  of  the  Union  Pacific  for  locomotive 
use  and  also  for  commercial  purposes  in  Nebraska  and  Kansas.  The 
coal  is  very  similar  in  character  to  the  Carbon  coal.  The  machinery 
and  equipment  of  these  mines  is  excellent,  but  coal-cutting  machines 
are  not  used. 

The  Dana  No.  1  mine,  at  Dana  Station,  began  commercial  production 
in  1889,  and  is  described  on  page  329  of  the  Mineral  Eesource^  for  1888. 
The  output  in  1890  was  29,886  short  tons.  It  is  commonly  reported  that 
the  coal  from  this  mine  has  not  equaled  the  expectations  of  the  Union 
Pacific  Railway  Company,  to  which  may  be  due  the  small  production 
in  1890.  It  should  be  specially  noted  that  the  stated  product  of  all 
mines  operated  by  the  coal  department  of  the  Union  Pacific  does  not 
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include  the  nut  or  slack  produced,  these  sizes  being  pra<5tically  unsal- 
able, and  no  satisfactory  < statement  of  the  amounts  produced  being  ob- 
tainable. 

Near  Rawlins  two  new  coal  mines  are  growing  in  importance  as  coal 
producers,  the  Dillon  mine  operated  by  the  Dillon  Coal  Company,  and 
the  Merrill  mine  operated  by  the  Rawlins  Coal  Company.  At  various 
points  in  Carbon  county  the  small  local  trade  is  supplied  by  individual 
ope: iitois  from  the  Bessemer,  Clyde,  Fly,  Reeder,  Gumerson,  Cronkhit^, 
and  Savory  mines.  The  coal  of  the  Semiuoe  district  is  yet  without  a 
railway,  though  the  building  of  the  Carbon  cut-off  from  Carbon  to 
Banna  has  brought  it  within  25  miles  of  railroad  transportation. 

Analyses  of  coals  from  Seminoef  Wyoming. 


Water 

Volntilo  matter 
Fixed  carbon . . 
Ash 

Total 

Total  fuel 
Salphur 


No.  1. 


Per  cent. 

10.70 

45.15 

35.05 

9.10 


100. 00 


88.20 
0.93 


No.  2. 


Per eent 

9.10 

45.  23 

37.06 

8.61 


100.00 


82.29 
0.66 


No.  a. 


Per  cent 

9.40 

39.  GO 

47.40 

3.60 


100.00 


87.00 
0.62 


No.  4. 


Per  cent 

8.52 

49.30 

38.97 

3.21 


100.00 


Average. 


PereenL 

9.43 

44.82 

39.02 

6.13 


100.00 


88.27 
0.37 


84.69 
0.62 


The  following  analyses,  made  by  Prof.  L.  D.  Ricketts,  show  the  com- 
position of  tbe  coals  from  the  Dana  !N^os.  1  and  2,  the  Hanna  1  and  2, 
the  Dillon,  Merrill,  and  Cronkhite  mines  in  Carbon  County: 

Analyses  of  some  Carbon  county  coals,  Wyaming, 


■ 

Dana 
No.  1. 

Dana 
No.  2. 

Hanna 
No.l. 

Hanna 
No.  2. 

Cronk- 
hite. 

Dillon. 

Dillon. 

Merrill. 

Water 

Volatile  matt«r 

Fi  xt'd  carbon 

Asli 

Per  et. 

11.70 

41.41 

39.65 

7.24 

PereL 

11.30 

42.01 

39.09 

7.00 

PereL 

8.67 

45.05 

41.91 

4.71 

Peret 

9.52 

41.85 

44.68 

3.92 

Peret. 

9.20 
34.40 
52.40 

2.80 

Peret 

7.47 

36.05 

51.56 

4.32 

Peret 

5.19 

37.05 

48.50 

9.25 

Peret 

19. 16 

33.11 

41.07 

3.64 

Total 

100.00 

100.00 

100.44 

99.97 

oaso 

09.40 

99.99 

96.98 

CONVERSE  COUNTY. 

Total  product  in  1890,  25,748  short  tons;  spot  value,  $44,696. 

The  coal  output  of  Converse  county  in  1800  came  from  the  DouglaR 
mine,  at  Douglas;  the  Fetterman  mine,  at  Inez,  and  the  Deer  Creek 
mine  at  Glenrock.  At  the  latter  mine  the  Deer  Creek  Coal  Company 
has  put  in  Harrison  coal-mining  machines. 

FREMONT  COUNTY. 

The  total  product  in  1890  amounted  to  1,400  short  tons,  valued  at 
$6,750,  which  came  from  the  Lone  Star  and  Gillis  mines.  This  is  the 
first  product  of  coal  reported  from  Fremont  county. 
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JOHNSON   COUNTY. 

Total  product  in  1890,  7,470  short  tons;  spot  value,  $16,984.  The 
coal  mined  in  Johnson  county  was  taken  from  four  mines,  the  Builalo 
and  Vulcan,  of  the  Buffalo  Fuel  Company,  the  Diamond,  of  the  Dia- 
mond Coal  Company,  and  the  Holland,  operated  by  Mr.  W.  H.  Holhiiid. 
These  mines  supply  the  local  trade  at  and  near  Buffalo.  The  Bufl'alo 
mine  shows  a  7-foot  vein  of  good  lignite,  and  the  Diamond  a  6-foot 
vein.  At  ^various  points  in  this  county  veins  of  coal  varying  from  3  to 
14  feet  in  thickness  outcrop  and  some  small  amount  is  taken  from  them 
by  ranchmen  for  their  own  use  as  fuel,  but  no  estimate  of  the  total 
mined  in  this  way  is  included  in  the  statement  of  production.  '  The 
prospects  for  railway  connection  with  Buffalo,  the  only  town  in  the 
county,  are  bright,  and  with  transportation  facilities  the  growth  of 
coal  production  in  Johnson  county  will  be  rapid, 

SHERIDAN  COUNTY. 

The  total  product  of  Sheridan  county  in  1890  was  650  short  tons, 
valued  at  $975,  against  550  short  tons,  valued  at  $840,  in  1889.  There 
were  no  developments  of  any  interest  during  the  two  years. 

SWEETWATER  COUNTY. 

Total  product  in  1890,  978,827  short  tons;  spot  value,  $1,666,068.  (a) 

The  mines  worked  by  the  Coal  Department  of  the  Union  Pacific  Kail- 
way  Company,  the  Van  Dyke  Coal  Company,  the  Eock  Spring  Coal 
Company,  and  the  Hopkins  Coal  Company  have  been  fully  described  in 
•previous  volumes  of  the  Mineral  Eesources. 

There  were  in  1890  no  developments  of  note  among  the  coal  mines, 
and  only  one  new  coal  mining  corporation  of  importance  has  been  organ- 
ized since  the  Mineral  Eesources  for  1888  was  issued.  This  corporation, 
the  Sweetwater  Coal  Mining  Company,  owns  a  very  large  body  of  coal 
land  lying  near  Eock  Spring  and  south  of  the  Union  Pacific  railway 
and  began  production  practically  in  1890. 

The  Coal  Department  of  the  Union  Pacific  Eailway  Company  has 
mined  from  the  Bock  Spring  field  the  tonnage  given  in  the  following 
table: 

troduci  of  the  Rock  Spring  mines,  Wyoming, 


Yean. 

Short  tons. 

Yean. 

Short  tons. 

1868 

365 

16, 933 

20,  945 

40.  5(M; 

34.677 

44, 700 

58,476 

104, 664 

134, 952 

146.494 

154,282 

193, 252 

• 

1 
1880 

244,460 

270,  425 
287,  510 
304,  4!»5 
318. 197 
328. 601 
359,  -234 
46:>,  444 
662,  277 
777,213 
652,408 

1869 

1881 

1870 

1  1HS2  

1871 

1  1 8.S3 

1872 

18H4 

1873 

1885 

1874 

1886 

1875 

1H.S7 

1876 

18.^8 

1877 

1  IKhD 

1878 

■  1890  

1879.. 1 

1 

\ 

1 

a  Not  inclading  nut  coal  and  slack  coal  from  Union  Pacific  miuos,  of  which  no 
account  is  kept. 
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Following  are  some  analyses  of  Sweetwater  county  coals,  made  by 
Prof.  Ricketts: 

Analyses  of  Sweetwater  county,  Wyoming j  coals. 


Van  Pyke. 

Komber  4. 

BlftiT  No.  1. 

Hopkins. 

Blair  Kg.  2. 

Kumber  7. 

Water 

Percent. 

8.86 

39.15 

49.13 

2.86 

Percent. 

9.05 
40.00 
48.87 

2.08 

Percent. 

7.51 
39.06 
50.22 

2.59 

Percent. 

0.70 
39.30 
51.27 

2.72 

Percent. 

7.08 
38.54 
52.63 

1.75 

Percent. 

9.22 
38.78 
49.52 

2.48 

Volatile  mfttter 

Fixed  carbon  ......... 

Ash 

UINTA  COUNTY. 

Total  product  in  1890,  350,278  short  tons;  spot  value,  $623,800. 
This  does  not  include  nut  coal  and  slack  coal  from  Fnion  Pacific  mines, 
as  no  account  is  kept. 

The  coal  output  of  Uinta  county  is  made  by  but  two  cori>orations, 
the  Coal  Department  of  the  Union  Pacific  Railway  Company  and  the 
Rocky  Mountain  Coal  and  Iron  Company.  There  are  in  all  ten  open- 
ings made  by  these  two  companies,  eight  of  which  are  on  the  east  of  Bear 
river  and  contiguous.  Of  these  the  Union  Pacific  owns  the  Almy  Nos.  c 
1,  2,  3,  5,  and  8,  all  of  which  have  been  abandoned  except  No.  8,  wliile 
the  Rocky  Mountain  Company  own  the  Almy  Nos.  6  and  7,  and  also  a 
little  further  north  two  new  mines,  the  Red  Caiion  No.  1  and  No.  2. 

The  product  of  the  Union  Pacific  mines  to  January  1, 1891,  has  been 
as  follows: 

Product  of  the  Union  Pacific  mines  at  A  Imy,  Wyoming, 


Years. 


1869 
1870 
1871 
1872 
1873 
1874 
1876 
1876 
1877 
1878 
1879 


Short  tons. 


1,067 
12, 454 
21, 171 
22.7J3 
22,  847 
2:i.  0a6 
41,  805 
6U,  756 
54,  m'.i 
50. 096 
71, 570 


II 


1S80 

lasi 

1SS2 
1883 
1884 
18H5 

\sm 

18.S7 
18^8 
1889 
1890 


Years. 


Short  tons. 


100,234 
11U,J57 
117,211 
111,713 
1.50,880 
Ifi  1.441 
155,  547 
100. 913 
1GJ.0:;5 
118.(i29 
170, 130 


„  I 


Since  the  date  of  opening,  the  Rocky  Mountain  Coal  and  Iron  Com- 
pany has  produced  up  to  January  1, 1891,  the  following  tonnage  of 
coal: 


.    COAIi. 
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Product  of  the  Rocky  Mountain  Coal  and  Iron  Company^s  mines  at  Almyj  Wyoming. 


Toara. 

Short  tons. 

Years. 

Short  tor.8. 

• 

1870 

16,961 
53,843 

105,118 
130,989  j 
181,  699 
92.  589 
69.  782 
67, 373 
57,404  ', 
60,739 
82,684 

I 

1 

1881 

90,779 

94,  r05 

78,450 

68,471 

70,  216 

100,341 

164,510 

209,  298 

190, 589 

170, 798 

1871 

1882 

li*72 

1883 

1S7J 

1884 

1.^74 

188,5 

laiD 

lft.^0 

l!'76 

1887 

1877 

1888 

1878 

1889 

1.S79 

1890 

1880 

% 

Both  properties  have  been  fully  described  in  previous  volumes  of  the 
Mineral  Besources. 


WESTON  COUNTY. 


Total  product  in  1890,  200,024  short  tons;  spot  value,  $289,930. 

The  most  remarkable  developments  in  the  history  of , coal  mining  in 
Wyoming  were  made  at  Newcastle  mines,  the  Antelope  and  Jumbo, 
located  at  Cambria,  six  miles  north  of  I^ewcastle,  Weston  county,  and 
operated  by  the  coal  department  of  Kilpatrick  Brothers  and  Collins. 

The  coal  found  here  probably  occurs  in  the  lowest  portion  of  the  Da- 
kota measures  of  the  Colorado  Cretaceous  and  almost  upon  the  topmost 
rocks  of  the  Jurassic,  but  not,  as  often  stated,  wittin  the  Jurassic  rocks. 
The  influence  of  the  eruptive  upthrust  of  the  Black  Hills  is  shown  by  the 
local  dip  of  the  stratification,  which  averages  about  22  degrees,  the 
direction  of  the  dip  being  nearly  parallel  to  a  line  drawn  fi*om  Harney 
Pwik  to  Cambria,  or  about  northeast  by  southwest,  but  this  inclination 
of  the  sedimentary  rocks  is  not  constant  in  degree  or  direction,  but 
varied  by  the  eruptive  outflow,  not  connected  with  the  Harney  Peak 
mass,  such  as  the  Inyan  Kara  butte  to  the  north. 

The  vein  of  coal  worked  at  Cambria  is  from  6J  to  7J  feet  in  thickness, 
with  good  roof  and  floor. 

llegarding  the  character  of  the  coal,  there  is  a  considerable  diversity 
of  opinion,  and  it  has  been  classed  from  lignite  to  a  high-grade  coking 
bituminous  coal.  This  difference  may  be  due,  in  part,  to  actual  varia- 
tions caused  by  partial  metamorphism  by  heat.  It  is  sufficient  to  say 
that  under  the  test  of  actual  use  it  gives  satisfaction,  and  that  it  is 
claimed  by  the  operators  to  be  a  good  coking  coal.  The  cgke  produced 
is  apparently  of  a  good  quality,  quite  dense,  and  capable  of  sustaining 
any  weight  ordinarily  required  of  coke.  The  coke,  however,  as  at  pres- 
ent produced,  runs  a  trifle  too  high  in  ash  to  be  valuable  for  all  uses. 

The  two  mines  worked  are  separated  by  a  narrow  canon,  through 
which  the  railway  spur  track  to  the  mines  is  built,  the  main  entries 
being  on  opposite  sides  and  from  60  to  70  feet  above  the  railway  tracks. 

The  tipples  and  chutes  are  connected  with  the  entries  by  short  tres- 
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ties  substantially  built.  The  daily  capacity  of  the  mines  is  about  2,000 
tons,  and  the  product  is  sold  largely  to  the  railroad  company. 

All  of  the  openings  are  made  with  a  view  to  large  and  regular  pro- 
duction, and  their  entries  and  rooms  are  lighted  by  electricity.  The 
machinery  and  cippliances  are  of  the  best  modern  type  and  the  entire 
equipment  admirable. 

Several  coal  mines  in  this  section  have  been  slightly  developed  by 
other  corporations  and  individuals,  but  as  yet  the  production  from  these 
has  been  small. 

The  production  of  coal  from  the  beginning  of  coal  mining  to  January 
1, 1891,  is  given  in  the  following  table: 


Total  product  of  coal  in  Wyoming,  hy  oounHeB, 


Tears. 

Carbon 
county. 

Sweetwater 
county. 

Uinta 
county. 

Weston 
county. 

Converse 
county. 

other 
counties. 

Total. 

18G8 

Bhort  tons. 
6,500 

30, 482 

54, 915 

31, 748 

5'.),  237 

61,164 

55.  880 

61,  750 

69. 060 

74, 343 

62,418 

75,  424 

•  100.  433 

IT'O,  820 

2.Kt,  123 

248, nso 

319.883 
226,  863 
214. 233 

Short  tons. 
3<i5 

Short  tons. 

Short  tons. 

Short  tons. 

Short  tons. 

Short  tons. 

6,025 

49,382 

105, 295 

147, 328 

221, 745 

259.  700 

219,  061 

300. 803 

334, 550 

342.  853 

333,200 

400.991 

527, 811 

628, 181 

707,  764 

779.689 

902,020 

807, 328 

829,355 

1, 170. 318 

1,481,540 

1,388,276 

1,870,366 

186S) 

16, 933 

20.945 

40.566 

34,677 

44,700 

58,476 

104,  6W 

13 1,  952 

H6,  404 

154, 282 

193, 252 

244,460 

270.  425 

287,  510 

304, 495 

318. 197 

328, 601 

350,  234 

465,  1 14 

732. 327 

857, 213 

978,  827 

1,967 
29, 435 
75.  U14 
127,  831 
153,  836 
104, 705 
134, 394 
130,538 
122,016 
110,5(»0 
132. 31 5 
182,  918 
200. 936 
211,276 
190, 1C3 
219, 351 
234,  ('57 
255,  888 
3«J1.42:i 

• 

1870 

1K71 

1872 

1.S73 

1X74 

1«75 

1870 

1877 

1878 

18T9 

188i) 

1881 

1882 

8,855 
36,651 
45,18d 
17,207 

I8<i 

]K-!{ 

ly^T) 

1886 

J887 

288, 358 

55,003 

11,000 

5,847 

9,520 

1883 

338. 947 
199. 276 
305, 969 

369,  333 
309.  218 
350,  278 

29, 933 
17,  393 
25,748 

188;> 

1891) 

snoiVu* 

Total.... 

3, 242, 266 

6, 097, 039 

4, 013, 992          200, 024 

73,074 

189,362 

13,825.088 

PETROLEUM. 

•  By  Joseph  D.  Wkkks. 

IiOCAIiITIES  IN  THE  UNITED  STATES  IN  WHICH  PETROLEUM  IS  FOUND. 

Wliile  petroleum  has  been  found  in  nearly  every  State  and  Territory, 
the  localities  in  which  it  is  produced  in  quantity  are  but  few.  These 
are  tlie  well-known  oil  regions  of  western  Pennsylvania  and  New  York, 
the  l\irkey  Foot  and  other  districts  of  West  Virginia,  the  Macksburg 
and  Lima  fields  in  Ohio,  the  Florence  district  of  Colorado,  and  tlie  oil 
fields  of  southern  California.  Practically,  all  the  petroleum  produced 
in  the  United  States  is  from  the  districts  named,  though  a  few  thousand 
barrels  were  produced  in  Indiana,  Kentucky,  Illinois,  Kansas  and  Texas 
in  1889  and'  1890. 

Not  only  are  the  localities  named  above  the  chief  petroleum  producing 
districts  in  the  United  States,  but  the  indications  are  that,  with  the 
I)ossible  exception  of  Wyoming,  they  will  conti  nue  so  to  be.  The  Indiana 
field  has  some  promise,  and  may  be  a  producer  of  some  importance  in 
the  future.  The  Kentucky  and  other  southern  oil  fields,  which  at  one 
time  it  was  supposed  would  be  factors  of  some  importance  in  the  oil 
production  of  the  United  States,  give  at  the  present  time  no  such  indi- 
catiou.  The  Illinois  field  is  an  exceedingly  suiall  one,  with  but  little 
promise  for  the  future,  while  the  Kansas  and  Texas  fields  will  at  the 
best  probably  produce  only  a  few  thousand  barrels  ejich  year  of  a  higli- 
grade  lubricating  oil.  However,  there  have  been  so  many  surprises  in 
petroleum  that  these  statements  must  be  regarded  as  only  setting  forth 
the  present  indications. 

A  notable  feature  of  the  production  in  the  United  States  in  1800  was 
the  great  increase  in  production  which  is  manifest  in  nearly  all  of  the 
districts.  The  production  of  the  United  States  increased  from  35,103,- 
613  barrels  in  1889  to  45,822,672  barrels  in  1890. 

The  production  of  Pennsylvania  and  New  York  increased  from  21,- 
487,435  barrels  to  28,458,208  barrels.  This  increased  production  was 
chiefly  in  what  is  known  as  the  Southwest  district,  including  Alle- 
gheny, Washington,  Beaver  and  Greene  counties.  The  McDonald  pro- 
duction had  not  yet  begun  in  1890. 

The  production  of  Ohio  increased  from  12,471,466  barrels  to  16,124,- 
656  barrels  in  1890.  This  increase  was  in  both  the  Lima  and  Macksburg 
districts. 

Tlie  production  of  West  Virginia  decreased  slightly.  Indiana  very 
nearly  doubled  its  production.  There  was  a  slight  increase  in  l)oth 
Colorado  and  California,  while  the  other  States  about  maintained  tlieir 
j>ositiou.  ^<^ 
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Character  and  composition  of  American  petroleum, — ^While  the  pctro- 
leuin  from  different  wells  in  the  same  district  usually  differs  but  little  in 
character,  there  is  a  marked  variation  in  many  cases  in  the  oils  from 
different  districts.  The  most  notable  distinction  is  in  the  solid  constitu- 
ents of  the  oil.  The  "basis"  of  all  the  petroleums  in  the  United 
States,  except  a  portion  of  those  found  in  the  southern  part  of  California, 
is  paraf&n;  of  those  of  southern  California,  in  most  cases,  asphalt. 

In  most  of  the  oils  a  varying  quantity  of  the  lighter  hydrocarbons, 
known  in  a  general  way  as  naphtha,  is  found.  In  others  these  lighter 
products  are  almost  entirely  wanting,  or  at  least  in  refining  all  of  the 
distillate  is  sold  as  illuminating  oil.  The  composition  of  certain  oils  is 
also  such  that  a  large  amount  of  lubricating  oil,  or  heavy  oils  adai)ted 
to  lubricating,  is  produced.  For  example,  the  Kansas  and  Texas  oils 
are  natural  lubricating  oils  and  can  be  used  without  any  preparation 
except  straining  to  remove  any  grit,  while  other  so-called  natural  lubri- 
cating oils  have  to  be  prepared  by  a  process  of  distillation,  the  various 
grades  of  density  being  used  for  various  kinds  of  lubrication. 

It  may  be  said  in  a  general  way  that  the  products  of  petroleum  are 
naphthas  or  the  lighter  hydrocarbons,  illuminating  oils,  heavy  oils  or 
lubricants,  residuum,  paraffin  or  asphalt,  and  water. 

Eegarding  the  oils  of  western  Pennsylvania,  Kew  York,  West  Vir- 
ginia and  the  Macksburg  district  of  Ohio,  which  are  chiefly  used  for 
the  production  of  illuminating  oil,  it  may  be  said  that  the  petroleums 
of  these  districts  as  they  come  from  the  ground  are  clear,  semitrans- 
parent  oils,  generally  of  an  amber  color,  but  varying  somewhat  in  this 
regard  with  their  density.  When  allowed  to  stand,  however,  a  thick 
emulsion,  reported  in  the  tables  of  stocks,  as  "  B.  S."  or  sediment,  sepa- 
rates itself  from  the  oil.  The  amount  of  this  sediment  varies  greatly, 
the  longer  the  oil  is  allowed  to  stand  the  greater  being  the  proportion 
of  "B.  S.,"  and  the  less  the  proportion  of  the  lighter  hydrocarbons.  It 
is  for  this  reason  that  fresh  oil,  or  oil  just  produced,  commands  a  pre- 
mium over  old  oil,  or  that  which  had  been  allowed  to  stand  in  tanks, 
its  yield  of  the  lighter  hydrocarbons,  and  of  the  better  grades  of  illu- 
minating oil,  being  greater  when  fresh  than  after  having  been  stored. 

The  percentages  of  the  products  of  fresh  oil  in  refining  will  depend 
largely  upon  the  methods  of  refining.  This  can  be  carried  on  so  as  to 
make  the  product  of  heavy  oils  almost  nothing.  From  a  refinery  in 
western  Pennsylvania  the  following  statement  as  the  result  of  their  op- 
erations for  two  years  has  been  received : 

Percentage  of  products  from  Penneylrania  petroleum. 


Products. 

Per  cent. 

Percent. 

Naplitliafl 

]0.34 
75.00 

2.00to6.00 
4.05 

5. 00  to  8. 00 

10.89 
78.20 

2.00to4.00 
2.86 

5. 00  to  8. 00 

Illumiiiatinsr  oila 

Heavv  oils 

liesiil  u  uni 

Water  ami  loss 

P£TBOL£UM. 
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But  little  Lima  or,  better,  Trenton  limestocie  oil  produced  in  western 
Ohio  and  eastern  central  Indiana  had  been  refined  in  a  commercial  way 
prior  to  1889.  The  chief  obstacle  to  this  use  of  the  oil  was  the  difficulty 
of  removiug  the  sulphur  compounds  present  in  it  and  the  small  per- 
centage of  illuminating  oil  which  could  be  produced  from  the  crude. 
At  least  two  refineries  succeeded  in  oyercoming  the  difficulties  in  the 
way  of  the  sulphur  compounds  during  1889,  and  American  Trenton 
limestone  oil  became  a  factor  in  the  market  to  some  extent  and  promises 
to  be  a  much  more  important  one  in  the  future.  The  actual  facts,  how- 
ever, as  to  the  yield  of  different  products  from  this  oil  have  been  very 
difficult  to  obtain.  In  a  general  way  it  may  be  said  to  yield  a  compar- 
atively large  percentage  of  the  lighter  products  and  a  small  x>erceutage 
of  illuminating  oiL  In  general  conversation  it  is  customary  to  assume 
a  yield  of  22  per  cent,  in  illuminating  oils  and  15  per  cent,  of  naphtha. 

In  a  recent  number  of  the  Journal  of  the  American  Ghemical  Society 
appeared  an  analysis  of  Lima  petroleum,  made  in  the  laboratory,  how- 
ever, which  shows  a  yield  as  follows: 

Products  from  Lima,  Ohio,  petroleum. 


Kapbtha,  at  7QP  Bamne. 

Burning  oil 

Paraffin  oils 

Solid  TMidaam '.  • . 


Total. 


Per  cent. 


16 

68 

6 

10 


100 


These  results  are  never  reached  in  actual  practice.    Another  sample 
of  Lima  petroleum  gave  the  following  results: 

Products  from  Lima,  Ohio,  petroleum. 


Dlatillate  at  59^  Banme. . . 
Distillate  at  75<>  Ifaume. . . 
Distillate  at  39°  liatime. . 
Distillate  at  36.5^  Banme. 
Distillate  at  IMP  Iliiume. . . 

Residuum 

Water 


Total. 


Percent 


13.% 

35.11 

7.83 

13.40 

18.60 

0.65 

0.70 


09.14 


The  foregoing  would  indicate  a  production  of  oils  approximately  as 
follows: 

Products  from  Lima,  Ohio,  petroleum. 


Naphtha  and  burning  oil 

Heavy  oils 

Besiduom 

Water 

Sulphur,  first  determination. 

Suli>hnr,  duplicate 

Sulpbor,  avci-age 


Total 


Per  cent. 


66.80 
32.00 
9.60 
0.70 
0.63 
0.68 
0.65 


99.75 


778  Mm 19 
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PRODUCrriON  AXD  TALUG  OF  CRUDE  rETROLEUM  IN  THE  UMTED  STAIXS  IN  1880,  ACCORD- 

ING  TO  U8ES. 

In  the  following  table  are  shown,  by  States,  the  production,  total 
value,  and  value  per  barrel  of  the  petroleum  produced  in  the  Unitetl 
States  in  1889  according  to  uses,  as  compiled  for  the  Census  Oilice: 


Prodtiotion,  value,  etc,,  of  crude  petroleum  in  1SS9,  by  States. 


States. 


PcniiAX'lvftnia  and  New  York  . 

Ohio 

Wont  Virginia 

Colorado 

Calirornia 

Imiinna 

Kentucky 

Illinois 

Kansas 

Texas 

Missonri 


Total 


Illmninatin;;. 


Production, 


Barreli. 

317,  o:^ 

620,511 

316, 476 

07,264 


5,400 


Value. 


$29, 225,  4.M 
340.  G8:{ 
595,  730 
280,240 
121,084 


5,400 


22, 619, 817 


'^1,  509, 100 


Avpr;i;;c 
barrel. 


1.07i 
1.14^ 
0.88^ 
1.254 


1.00 


Labricatin;;. 


Prodnctiun. 


Barrels. 
94,276 
1, 240 
23,002 


1,460 

500 

48 

20 


Value. 


1249,710 
10.  :rM 
58,01^7 


4,006 

2,5J0 

340 

40 


Average 

per 

bam*I. 


$2. 04  J 

.  •»  •* 

2. 4l>i 


3.3A 
.S.OO 
7.08J 
2.00 


1.08i 


121, 146 


325, 927 


2.eo 


States. 


Fuel. 


Production. 


I    Barrelt. 

Pennsylvania  and  New  York 

Ohio 12,15:^,180 

West  Virginia ' 

Colorado 

California 

Indiana 

Kentucky 

Illiuois 

Kansas 

Texas 


Value. 


$1, 822. 078 


20:>,  ODfi 
33, 375 


Missouri. 


234,364 
10,881 


Average 

per 
biiiTol. 


$0.15 


1. 1'^i 
0.32a 


Total 


Production 


Barrett. 

21.487,435 

12.471,406 

544.113 

310. 478 

303. 220 

33, 375 

5,  400 

1,400 

500 

48 

20 


Total 


12, 392, 520 


2, 068, 223 


0.1G| 


85, 163, 513 


Value. 


923. 475, 163 
2, 173.91'5 
6,53.  827 
28.1,  240 
356,048 
10.861 
5,400 
4,906 
2,500 
340 
40 


Average 

per 
barrel. 


$1.0«1 

o.ng 

1. 204 
0.8^1 

i.ni 

0.321 

LOO 

3.36 

5.00 

7.08J 

2.00 


26,963,340 


0.76| 


It  should  be  said,  in  explanation  of  the  preceding  table,  that  the 
classification  is  according  to  uses  for  which  the  oil  was  intended.  That 
classified  as  ilhiniiiiating  oil  includes  that  production  usually  sold  and 
delivered  to  refineries  for  making  into  illuminating  oil,  but  in  connec- 
tion with  this  manufacture  there  is  a  certain  amount  of  lighter  products, 
such  as  benzine,  as  well  as,  when  it  is  so  desired,  a  certain  amount  of 
lubricating  oil,  and  also  of  residuum,which  may  be  used  as  fuel.  Under 
the  head  of  "Fuel"  is  included  the  production  from  those  districts  the 
oil  of  which  is  used  chiefly  for  fuel  purjioses,  though  a  small  i)ortion  of 
this  oil  was  used  in  1889  for  the  manufacture  of  illuminating  oil,  and 
much  larger  amounts  since.  Under  the  head  of  "Lubricating"  are 
included  only  what  are  known  as  the  natural  lubricating  oils,  which  are 
used  only  as  lubricators^  either  without  any  preparation  or  with  slight 
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refining.  From  this  table  it  will  be  noticed  that  the  total  production 
of  what  is  classed  as  ilhiminatin^  oil  in  the  United  States  in  1889  was 
22^649,847  barrels,  valued  at  $24,r>H0,190,  an  average  value  of  $1.08^  per 
barrel.  The  product  of  liibricatiuju^  oil  was  121,146  barrels,  valued  at 
$325,927,  or  $2.69  per  barrel.  The  production  of  what  is  classed  as  fuel 
oil  was  12,392,520  barrels,  valued  at  $2,068,223,  or  16f  cents  per  barrel. 
With  the  exception  of  205,956  barrel  j  produced  in  California,  all  of  the 
fuel  oils,  so  called,  produced  in  the  United  States  were  from  the  Trenton 
limestone  oil  fields  in  Ohio  and  Indiana.  The  total  production  of  all 
grades  of  oil  in  the  United  States  was  35,163,513  barrels,  valued  at 
•26,963,340,  or  76|  cents  per  barrel. 

RTOCKS  OF  CBUDE  PSTBOLSUH. 

The  stocks  of  crude  petroleum  held  in  tanks  at  the  wells  in  the  United 
States  on  December  31, 1888  and  1880,  as  well  as  the  total  production 
for  December,  1888,  and  December,  1889,  are  given  in  the  following 
table.  In  the  States  other  than  Pennsylvania,  Ohio  and  West  Virginia 
these  stocks  at  the  wells  represent  all  the  stocks  of  crude  petroleum 
held  by  producers  or  for  them.  In  Pennsylvania,  Ohio  and  West  Vir- 
ginia to  these  stocks  at  the  wells  should  be  added  the  stocks  held  by 
the  pipe-line  companies.  Even  this  total  will  not  represent  the  amount 
of  crude  petroleum  in  the  country,  but  only  that  held  by  the  producer 
or  the  party  who  has  purchased  the  oil  from  him  which  is  still  carried 
in  the  tanks  of  the  pipe-line  companies.  The  crude  petroleum  held  by 
the  refiners  is  not  included  in  the  statement. 

The  table  of  stocks  on  hand  December  31, 1888  and  1889,  is  as  follows: 

Production  and  well  stocks  of  crude  petroleum  in  1S88  and  1839,  by  States, 


Btotoa. 


PeimsylTUiia  and  New  York . 

Ohio 

Weat  Virginia 

Colorado 

California 

Indiana 

Kentucky 

lUinoia 

Kansan 

Tesan  

li  iaaou  ri 

f 

Total 


1888. 


Produc- 
tion, De- 
cember. 


Barrdt. 

1, 662, 741 

1,070,746 

10,060 

25,769 

28,671 


a  120 

a  42 

aA 

a\ 


2,727,154 


Stock  on 
hand  at 
wells  De- 
cember 31. 


Barrett. 

330, 187 
81,224 

6,104 
13,002 

7,547 


110 

100 

6 


447,370 


Per  cent, 
of  stock 
at  wella, 
jirodnc- 
tion. 


21.43 
7.50 
32.03 
50.81 
26.32 


01.67 
238.10 
150.00 


16.40 


1889. 


Prodnc- 
tion,  De- 
cember. 


Barrett. 

2, 055, 247 

071,538 

81,453 

34, 570 

25,737 

a  2, 730 

a450 

a  120 

a  42 

a4 

a2 


stock  on 
hiind  at 
wells  De- 
cember 31. 


JBttrrelt. 

423,336 

470. 125 

6,835 

51, 034 

3,440 

12,250 


100 

100 

48 


Per  cent, 
of  stock 
at  wells, 
pnxluc- 
tion. 


20.60 

48.30 

8.30 

147.63 
13.37 

448.72 


83.83 

238.10 

1,200.00 


3, 171, 803 


067,268 


30.40 


a  Average  per  month  for  the  year. 


From  this  table  it  appears  that  ont  of  a  total  production  in  the  United 
States  of  2,727,154  barrels  in  December,  1888,  447,370  barrels,  or  1G.40 
per  cent,  was  carried  in  stock  at  the  wells  on  December  31, 1888,  while 
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of  a  production  of  3,171,893  barrels  in  December,  1389, 967,268  barrels, 
or  30.49  per  cent,  was  carried  in  stock  at  the  wells.  It  will  be  noted 
that  at  the  close  of  December,  1888,  stocks  carried  at  the  wells  of  Penn- 
sylvania amounted  to  21.43  per  cent,  of  the  total  production,  and  at  the 
close  of  December,  1889, 423,336  barrels,  or  20.60  per  cent,  was  carried  in 
stock  at  the  wells.  In  Ohio  but  7.59  per  cent,  of  the  production  of  De- 
cember, 1888,  was  carried  at  the  wellsmt  the  close  of  that  month,  while 
48.39  per  cent,  of  the  production  of  December,  1889,  was  so  carried. 
The  other  figui*es  are  of  but  little  imjwrtance. 

The  stock  of  crude  petroleum  carried  by  the  pipe  lines  in  Pennsyl- 
vania and  New  York  at  the  close  of  December,  1888,  was  18,995,814 
barrels.  On  December  31 ,  1889,  this  had  decreased  to  11,562,593  barrels. 
The  stock  held  by  the  pipe  lines  in  Ohio  at  the  close  of  December,  1888, 
was  10,161,842  barrels.  At  the  close  of  December,  1889,  this  had  in- 
creased to  14,415,997  barrels,  making  a  total  stock  held  by  the  pipe 
lines  at  the  close  of  December,  1888,  of  29,157,656  barrels,  and  at  the 
close  of  December,  1889,  of  25,978,500  barrels.  Adding  these  amounts 
to  the  stocks  carried  at  the  wells,  there  would  be  a  total  of  29,606,026 
barrels  in  stock  December  31, 1888,  and  26,945,858  barrels  on  December 
31, 1889. 

CENSUS  STATISTICS  OF  WAGES. 

Concerning  the  diflTerent  rates  of  wages  paid  foremen,  pumpers  or 
engineers,  and  drillers,  shown  in  the  various  tables  of  classified  wages 
that  will  appear  through  this  report,  it  should  be  noted  that  a  pumper 
or  engineer  may  operate  a  number  of  wells  and  the  lowest  rate  given 
may  be  for  one  well  and  highest  rate  for  a  group  of  wells.  A  similar 
remark  will  apply  to  the  wages  of  foremen. 

The  statistics  of  labor  and  wages  in  the  production  of  crude  petroleum 
in  the  United  States  in  1889,  by  States,  are  as  follows : 

Total  number  of  employes  and  number  of  each  olast  and  wages  paid. 


States. 


PennsylyanU  and  New  York 

Ohio 

WoBt  Virginia 

Colorado 

California 

Indiana 

Kentucky 

Illinoia 

Kanaaa 

Miaaouri 

Total 


Number 

of 
ero]iloye8. 


19,832 

2,123 

339 

90 

95 

34 

14 

1 

10 
1 


22,639 


Total  wages. 


17,423,781 

836,377 

100,974 

34, 0:t2 

75,056 

6,080 

8,050 

600 

6,000 

350 


8,546,900 


Foremen. 


Nuuiber. 


1,230 
94 
17 
6 
5 
1 
2 


1,354 


Wages. 


$744,674 
71,613 
14,520 
4,950 
8,000 
1,200 
1,248 


846,205 


Hechanics. 


Number. 


11,084 


Wagea. 


10,040 

$3,742,416 

724 

235,007 

213 

108,298 

56 

19,138 

25 

18,147 

7 

726 

8 

660 

1,000 


4,125,901 
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Total  number  of  employ^  and  number  of  each  class  and  wages  paid — Continued. 


BUtet. 

T  - 

J^. 1A 

Office  force. 

LAuurvm. 

JSOyS  Uuitoz-  XV. 

Males. 

Females. 

Num- 
ber. 

Wages. 

Num- 
ber. 

Wages. 

Num- 
ber. 

Wages. 

Num- 
ber. 

Wages. 

PeoDsvlvania  and  New  York 
Ohio.. 

8,256 

1,282 

107 

28 

.    62 

25 

4 

1 

6 

1 

$2,748,453 

509,421 

86,756 

8,744 

46,284 

4,105 

1,142 

600 

2,500 

350 

156 

$53,193 

134 
23 
2 
1 
3 
1 

$133,741 

19, 730 

1,400 

1,800 

2,625 

50 

7 

$1,304 

West  Vircinia 

Colorado 

California 

Indiana  .• 1 

Kentucky 

Illinois 

Kjinsaa 

2 

2,500 

Misaouri 

Total 

9,772 

3,358,355 

156 

53,193 

160 

161, 852 

7 

1.304 

Total  wages  paid  and  wages  paid  for  the  several  oUisses  of  work. 


Stotes. 

Total. 

Wages  paid  in- 

Building 
rigs. 

Drilling 
wells. 

Operating 

and 

caring  for 

weUs. 

Tor- 
pedoing 
wells.' 

Building 
and  re- 
pairing 

tankage. 

Building 
and  re- 
pairing 
pipe 
lines. 

Office. 

Pennsylvania  and 

New  York 

Ohio 

West  Virginia 

Colorado .......... 

$7,423,781 

836, 377 

160,974 

34,632 

75,056 

6,080 

3,050 

600 

6,000 

350 

$478, 214 

30,254 

19. 869 

2,703 

3,195 

125 

200 

$2, 780, 795 

174, 299 

82. 312 

8,099 

20, 131 

600 

1,650 

$3, 773, 139 

595,518 

55, 903 

21.494 

49, 055 

5. 305 

1,200 

600 

3,000 

350 

$105, 626 

3,728 

30 

$110, 268 
9,440 
1,460 

$40,694 
3, 402 

536 

$135, 045 

19.  736 

1,400 

1,800 

2,625 

50 

California 

Indinna 

50 

Kentucky 

Illinois 

800 

100 

100 

2,500 

Miaaoorl 

Total 

8,546,900 

534,830 

3,067,886 

4, 505, 564 

100,384 

121, 318 

44,732 

163, 156 

PENNSTL.VANIA. 

Owing  to  their  intimate  connection  in  a  commercial  way,  it  is  almost 
impossible  to  make  an  exact  separation  between  the  oil  produced  in 
New  York  and  Pennsylvania.  The  basis  of  all  information  regarding 
the  production  of  oil  in  Pennsylvania  and  New  York  is  the  pipe-line 
report,  and  in  these  reports  of  the  Bradford  district  no  distinction  is 
made  between  the  oil  produced  in  Pennsylvania  and  that  in  New  York, 
the  Bradford  district  including  portions  of  McKean  county,  Pennsyl- 
vania, and  Cattaraugus  county.  New  York.  The  returns  from  the 
northern  field,  as  it  is  called,  include  not  only  the  Bradford  district, 
and,  consequently,  the  production  of  the  wells  in  Cattaraugus  county, 
New  York,  bnt  also  of  the  wells  of  Allegany  county,  in  the  same  State. 
An  attempt  has  been  made  to  separate  the  oil  produced  in  New  York 
from  that  in  Pennsylvania,  but  at  best  the  result  must  be  regarded 
only  as  an  approximation.  In  this  report  Pennsylvania  is  divided  into 
eleven  districts,  as  follows :  (1)  The  Bradford  district,  (2)  Forest  county, 
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(3)  Warreu  county,  (4)  Bailer,  Glarion,  and  Elk  counties,  etc.,  (5)  Tidi 
oute  and  Titiisville,  (6)  Allegheny  (Pennsylvania)  county,  (7)  Beaver 
county,  (8)  Washington  county,  (9)  Greene  county,  (10)  the  Franklin 
lubricating-oil  district,  and  (11)  Smith's  Ferry  district.  These  may  be 
classified  in  a  general  way  into  the  Bradford,  Middle  Lower  and  Wash- 
ington or  Southwestern  districts. 

The  Bradford  district  lies  chiefly  in  Pennsylvania,  in  McEean  county, 
but  the  main  field  extends  some  5  or  6  miles  into  New  York.  An  out- 
lying basin  of  oil  rock,  which  properly  belongs  to  the  Bradford  basin, 
is  situated  for  the  greater  part  in  Garrollton  township,  Cattaraugus 
county,  New  York.  This  field  also  includes  the  small  outlying  district 
of  Einzua,  which  lies  southwest  from  the  main  district  and  contains 
large  and  long-lived  wells,  and  the  Windfall  Run  field,  lying  in  Penn- 
sylvania, near  Eldred,  which  has  only  small  wells.  The  sand  from  which 
the  oil  in  the  Allegany  (New  York)  and  Bradford  districts  is  obtained 
is  a  gray,  black,  dark  brown,  or  chocolate  brown  sand  of  about  the 
coarseness  of  the  ordinary  beach  sand  of  the  New  Jersey  coast.  The 
oil  obtained  is  dark  amber  green,  and  occasionally  black.  Its  gravity 
is  generally  slightly  greater  than  that  of  the  oil  usually  obtained  from 
the  Venango  and  Butler  districts. 

The  Middle  field,  the  Warren  and  Forest,  is  located  in  the  counties 
from  which  it  takes  its  name.  It  includes  such  pools  as  Cherry  Grove, 
Balltown  and  Cooper,  Stoneham,  Clarendon,  Tiona,  Kane,  Grand  Val- 
ley, and  others  in  these  two  counties.  The  oil  in  this  district  comes 
from  sands  of  varying  geological  horizons,  having  somewhat  the  gen- 
eral appearance  of  the  Bradford  and  Allegany  sand,  but  frequently 
coarser  grained.  The  late  Dr.  Ashburner  was  of  the  opinion  that  the 
Allegany  (New  York),  Bradford,  Warren,  and  Forest  district  oil  sands 
were  of  the  Chemung  (Devonian)  age.  The  oils  from  the  several  War- 
ren and  Forest  pools  differ  very  greatly  in  color  and  gravity,  but  they 
are  generally  spoken  of  as  amber  oils. 

The  Lower  field  begins  with  a  few  pools  in  the  southwestern  corner  of 
Warren  county  and  the  western  end  of  Forest  county  and  embraces  all 
the  oil-producing  territory  southward,  including  the  fields  of  Venango, 
Clarion,  and  Butler  counties,  the  field  on  the  Ohio  river  in  Beaver 
county,  and  the  fields  in  Lawrence  county.  The  oil  of  the  Venango 
subdivision  of  the  Lower  district  is  obtained  from  three  principal  sand 
beds,  known,  respectively,  as  the  first,  second,  and  third  oil  sands,  con- 
t'ained  within  an  interval  of  about  350  feet.  These  sands  are  believed  to 
belong  to  the  Catskill  (Devonian)  formation.  These  sands  were  the 
first  discovered  in  Pennsylvania,  and  drillers  from  this  field  operating  in 
other  districts  designated  the  sands  which  were  found  in  the  new  districts 
as  the  first,  second,  and  third  sands,  irrespective  of  their  geological 
position.  The  Venango  sands  generally  consist  of  white,  gray,  or  yellow 
pebble  rock.  The  oils  vary,  though  generally  they  are  green  in  color, . 
sometimes  black,  and  in  a  few  instances  amber.    The  gravity  varies 
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from  30<^  to  51<^y  48^  being  abont  the  average  of  the  oil  obtained  from 
t^he  third  i)and,  which  is  the  greatest  producer.  The  Bntler  subdivision 
of  the  Lower  district  includes  oil  pools  in  Butler,  Glarion,  southeastern 
Venango,  and  Armstrong  counties.  The  character  of  the  sands  and 
4)il8  are  very  much  the  same  as  the  Venango  district.  The  Beaver  sub- 
<livision  of  the  Lower  district  includes  chiefly  the  Slippery  Bock  and 
Smith's  Ferry  fields.  In  both  of  these  pools  heavy  oil  is  obtained  from 
the  representative  of  the  Pottsville  conglomerate  and  amber  oil  from  the 
Berea  grit,  in  the  sub-Garboniferous  series. 

The  Washington  or  Southwestern  district  includes  the  wells  in 
AUegheny,  Washington,  and  Oreene  counties,  in  southwestern  Penn- 
sylvania. The  general  character  of  the  sands  and  oil  is  similar  to  that 
of  the  Lower  district. 

Production  in  Pennsylvania  and  Neto  York. — In  the  table  below  is 
given  the  actual  production  of  crude  petroleum  in  the  States  of  Penn- 
sylvania and  New  York  in  1889,  by  months  and  districts.  The  total 
production  for  these  States  was  21,487,435  barrels  in  1889,  and  28,458,208 
barrels  in  1890.  These  totals  differ  somewhat  from  the  totals  of  the 
pipe-line  runs,  which  are  the  receipts  from  the  wells  by  the  pipe  lines 
as  published  from  month  to  month.  These  runs  include  all  the  produc- 
tion of  Pennsylvania  and  New  York  and  a  portion  of  the  production  of 
West  Virginia.  After  making  due  allowance  for  the  West  Virginia 
runs,  the  totals  as  given  in  the  ta-ble  of  x)roduction  and  the  pipe  line 
totals  do  not  differ  greatly.  In  fact,  so  far  as  it  can  be  ascertained,  the 
pil)e-line  runs  in  1889  approximated  very  closely  to  the  actual  produc- 
tion. 

The  production  of  crude  petroleum  in  Pennsylvania  and  New  York  in 
1889,  by  districts  and  months,  is  as  follows: 


ProdHciian  of  crude  petroleum  in  Pennsylvania  and  New  York  in  18S9,  by  dUtrieis  and 

months. 

[Barrels  of  42  galloiu.] 


DktricU. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Bradford  dmtrlct,   Pnnn- 
syl  vania  :iiid  Xcw  York, 
and    Allegany  county, 
New  York.... 

eos,M6 

19,537 
174,437 

412.733 

66,560 

20,495 

27,361 

l8o.  516 

24,707 

5,088 

2,417 

400,878 

16,737 

162, 844 

352, 432 

61,135 

22,599 

23,230 

171, 106 

23,873 

6,172 

2,417 

607,804 

21,689 

190,188 

405,050 

70,  321 

28.006 

28.150 

244.  474 

22,383 

6,280 

2,417 

648.003 

10.303 

201,150 

406.707 

67, 122 

32.625 

28.U02 

301, 700 

21,  8:16 

6.790 

2,417 

605,371 

23.600 

200,474 

4.32, 760 

83,560 

50,508 

46,706 

340.192 

23,527 

5,373 

2,417 

614,286 

22,647 

202,385 

413,407 

72,476 

55,214 

41,071 

357,  o:« 

24,702 

5,757 

2.417 

Forpat  comit V  ............ 

Wamrii  oonntv 

Butler  and  Clarion  coun- 

tl.«K,Hc 

Tidioute  and  TitiiMville  . . 

Allogltt^ny  (.'oiiiity 

lieaver  couutv 

Waahington  coanty 

Greene  ooiiuty 

yranklin  district 

Smith's  Ferry  district  (a) . 

Pennsylvania      and 
New  York 

1,542,806 

1,332,482 

1,628,661 

1,635,038 

1,821,776 

1,811,486 

m.  Bniih**  Fflorry  prodaetion,  •  Thlch  was  very  regular,  is  averaged  at  2,416.67  barrels  per  montli. 
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Produeiion  of  or%Se  petroleum  in  Pennsylvania  and  New  TorJc,  etc, — Continued. 

[Barrela  of  42  gallona.] 


Diatricts. 

Jnly. 

Aog. 

Sept. 

Oct 

Kov. 

Doc. 

-      ■              1 
Total. 

Bradford  dUtrict,  Penn- 
syl  vania  and  New  York, 
uid   Allegany  ooanty, 
New  York 

638,763 

23,673 

211.600 

451,064 

77,392 

56,529 

61,675 

401, 325 

83. 819 

5,911 

2,417 

628,792 

22,336 

201,706 

490,873 

76,450 

54, 387 

49, 351 

397,093 

86,767 

4,992 

2,417 

686,686 

21,823 

191,848 

475,925 

68.728 

49, 942 

49,545 

376, 007 

38, 768 

5,927 

2,416 

618,286 

22,432 

206,944 

602,541 

78,365 

59,086 

67,670 

363,830 

42,719 

4,880 

2,416 

606.052 

23,132 

106, 290 

484.772 

80,920 

49,600 

78,007 

351,509 

44.176 

6,091 

2,410 

625.006 

21,  857 

199,504 

529.  UO 

83, 081 

61, 015 

122,776 

349,202 

65,545 

6.015 

2,416 

7,158,363 

258,955 

2,347,434 

5.358,403 

885.110 

541,092 

602.736 

3, 848, 146 

302.912 

65,276 

29,000 

"Fonut  conntr 

Warren  couiitT ........... 

Butler  and  Clarion  coirn- 
ties,  etc 

Tidionto  and  TltaayiUe  . . 

Allegheny  county 

Beaver  conntv 

Washington  county 

Greene  county 

Franklin  district 

Smith's  Ferry  district  (a) . 

Pennsylvania    and 
New  York 

1,954,168 

1,964,227 

1,867,810 

1,950,160 

1,913,871 

2,065,247 

21, 487. 435 

a  Smith's  Ferry  production,  which  was  very  regular,  is  averaged  at  2,416.67  barrels  per  month. 

The  total  production  of  crude  petroleum  in  the  Pennsylvania  and  New 
York  oil  fields  from  1871  to  1889,  by  months  and  years,  is  as  follows : 

Total  product  of  crude  petroleum  in  the  Pennsylvania  and  New  York  oil  fields  from  1871 

to  1890f  by  months  and  years. 

[Barrels.] 


Years. 


1871. 

1872, 
1H73. 
1H74. 
1875. 
1870. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
183.3. 
1884. 
1885. 
18S«. 
18H7. 
1838. 
1889. 
1800. 


Jan. 


418. 407 

58  J,  575 

Ca2.  617 

1, 167, 243 

852. 159 

712,225 

842. 800 

1. 20J,  290 

1, 309, 921 

1,904,113 

2,  244, 000 

2,  :i5:).  551 

1, 048, 319 

1. 82i'>,  838 

1,652,176 

1,748.958 

1, 99U,  851 

1,155,937 

1,  542, 806 

2, 108, 248 


Feb. 


372. 568 

402, 985 

608.  300 

8:i.>.  492 

719.  824 

008.  SST) 

78:«,2I6 

1, 094,  856 

1,201,9.35 

1, 870. 008 

1,913.128 

2,131.332 

1. 756. 188 

1, 880, 050 

1,437,884 

1,604,848 

1, 827, 924 

1, 290, 718 

1.  332, 482 

2.056,424 


Mar. 


400,:t34 

401, 590 

665,291 

883, 438 

78»,  539 

718, 177 

901, 097 

1, 208,  380 

1,499.315 

2, 015, 992 

2, 274, 532 

2.482,170 

1, 830, 074 

2,052,202 

1, 638, 133 

1.928,448 

2,007.196 

1, 338. 877 

1. 628, 601 

2, 313, 189 


Apr. 


385, 980 

462,090 

641,520 

778.  740 

675,000 

701, 490 

972, 810 

1, 195, 8^)0 

1, 530,  450 

2,015,700 

2, 205, 780 

2,  402, 790 

1, 816, 530 

2, 065, 860 

1.780,290 

1,938,360 

1, 900, 800 

1, 349. 403 

1, 635, 933 

2, 328, 870 


May. 


408, 797 

537, 106 

776.364 

895, 745 

6*N3.  508 

735,351 

1, 127, 594 

1,2IU,8U2 

1,644,922 

2, 228, 931 

2, 393.  293 

2, 480. 572 

1. 962, 052 

2,381,854 

1.771,371 

2, 178. 773 

1,993,517 

1,473,362 

1, 821, 776 

a,  378, 382 


June. 


410,  340 

491, 130 

793, 470 

921,750 

696.  210 

723,600 

1,130,790 

1,217.250 

1,675,650 

2.158,440 

2, 377. 860 

2,  825, 940 

1,977,900 

1, 862, 190 

1,767,210 

2. 3a'),  380 

1, 912. 860 

1, 450, 703 

1,811,485 

2,370,001 


July. 


456.  475 

517.  762 

867,  473 

1, 0;i3,  447 

788,  361 

763.623 

1, 180,  005 

1, 28:{,  805 

1,637.767 

2,248,430 

2,  STi.  678 

3, 258.  1G2 

2,  U20,  394 

2, 069. 050 

1, 775.  804 

2.418,961 

1, 809. 525 

1, 3»4,  847 

1, 054,  IGH 

2, 524, 206 


Years. 


1871. 

1872. 
1873. 
187i. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1800. 


Ang. 


402, 582 

549,909 

036, 138 

931,519 

718,766 

782, 223 

1,273,759 

1,341,928 

1, 892.  302 

2,341,027 

2,  331, 727 

3, 104, 495 

1, 879, 437 

2, 099. 165 

1,705,961 

2,413,206 

1, 848, 877 

1, 382. 077 

1, 964, 227 

2, 514, 968 


Sept. 


461. 940 

500, 430 

954,270 

840,630 

698, 940 

780, 600 

1,214,910 

1,315,710 

1,856,700 

2, 346,  300 

2. 193, 420 

2,620,380 

1, 913, 370 

1,948,260 

1, 712,  790 

2,418,540 

1,779,930 

1, 273, 080 

1, 867, 610 

2,684,040 


Oct. 


483, 243 

442, 432 

042, 403 

919,  739 

731,073 

809. 162 

1,260,326 

1, 309,  797 

1, 836,  378 

2,385,636 

2, 323, 171 

2, 297, 658 

2,076,658 

1,961,866 

1,874,105 

2, 408,  HI 

1, 843, 291 

1, 354.  518 

1,950.109 

2, 750, 698 


Nov. 


464,610 

638, 610 

001, 470 

861,060 

700.200 

780.  480 

1.173,420 

1, 348, 950 

1, 710, 480 

2, 274, 420 

2, 266. 830 

2, 192, 940 

1,958,340 

1,811,700 

1, 761. 660 

2,222,790 

1, 125, 4.50 

1,442,405 

1,913.871 

2, 675, 041 


Deo. 


477,058 

645.575 

1,084.380 

&'>8, 142 

72t».  874 

787. 000 

1,256,058 

1, 318, 678 

1,700,356 

2, 2;{8, 634 

2, 480, 000 

1, 897, 510 

1. 088,  520 

1, 822, 614 

1,898,657 

2.181,625 

1,288.602 

1. 582,  741 

2, 055.  247 

2, 626, 036 


Total. 


5,205, 
6.293, 
9,  8U3. 

10.  926, 
8,  787. 
8.968. 

13,  1.35, 

15,  103, 
19,685, 
26.027. 
27,  :i70. 
30,053. 
23,128. 
23, 772, 
20,  776. 
25,708, 

a2l.478. 

16,  488, 
21, 487, 

629.130, 


234 
104 
786 
045 
514 
008 
475 
462 
17G 
631 

:{89 

209 
041 
000 
883 
668 
435 
010 


a  Not  including  877,810  barrela  dump  oil  and  oil  shipped  by  private  Unea. 
^Plpe  line  runs. 
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For  some  years  previous  to  and  including  1887  the  total  production 
as  given  is  simply  the  total  of  the  pipe-line  runs.  The  statistics  in  the 
early  years,  as  indeed  all  of  the  figures  up  to  the  close  of  1888,  are 
those  published  in  Stowell's  Petroleum  Reporter.  As  the  pipe-line  runs 
for  1888  and  1889  differ  from  the  totals  of  production  as  given  in  the  above 
table,  and  as  these  runs  are  of  sufiQcient  importance  to  those  interested 
in  the  production  of  petroleum  to  become  a  matter  of  record,  the  runs 
4>t  these  two  years  are  given  below. 

The  runs  of  the  several  pipe  lines  for  1889,  as  reported  from  month  to 
month  in  Pennsylvania  and  'New  York  and  that  portion  of  West  Vir- 
ginia tributary  to  the  southwestern  Pennsylvania  field,  are  as  follows, 
by  months  and  lines: 

Pipe-line  rune  in  Penneylvania  and  New  York  in  18S9,  by  linee  and  monthe. 

[Barrels.] 


Hontbs. 


Jimaary . . 
FeLraary . 
March.... 

AprU 

May 

June 

Jnly 

Angaat... 
St^pt  ember 
October. .  . 
November 
December. 

Total.. 


National. 


1,071,087 
001,549 
1, 102,  ie« 
1,071,665 
1,110,920 
1, 104, 626 
1,181,200 
1, 174. 489 
1, 1U3, 009 
1, 185. 362 
1,118,210 
1,5.2.491 


13,675,776 


Tide 
water. 


128,904 
10i,962 
111,  387 
89.900 
12J.  6^2 
133, 160 
132,  106 
130.835 
125,908 
13  i,  965 
146, 226 
229,894 


Octave. 


Miller. 


1,847 
2,034 
2,179 
2,079 
2.908 
2,421 
2,719 
3,186 
8,863 
3,318 
2,6iJ8 
3,314 


1,693,030 


32,536 


16,734 
14,664 
17,020 
17,277 
16, 497 
15,877 
17,348 
15,399 
14.813 
14,362 
14.086 
14, 136 


188,113 


Western 
Atlantic. 


110, 7tf 
105. 060 
142, 150 
176, 099 
207,896 
209,  506 
232. 940 
277, 143 
277,602 
263,834 
243,813 
254,405 


2,501,826 


South- 
west. 


178, 720 
174, 397 
227, 657 
205,879 
314,929 
3.33, 410 
373,530 
355, 468 
329.044 
362,  878 
3U8,  618 
449, 98t) 


Frank- 
lin. 


Total. 


5,002 

5,08U 

6.194 

5,704! 

5. 2871 

5,671^ 

5,825 

4,906 

5,841 

4,794 

5,0l>5 

4,929, 


1,513.012 
1,307,652 
1,008,755 
1, 629, 203 
1, 794, 129 
1,804,671 
1, 045, 668 
1,961.426 
1, 860, 140 
1,908,513 
1, 898, 626 
2, 499, 158 


3,734,519 


64,244  21,790,963 


The  total  runs  by  months  for  1888  and  1889  are  given  below.  It  should 
be  borne  in  mind,  as  stated  above,  that  the  runs  for  1889  include  a 
I)ortion  of  the  production  of  WestVirginiaas  well  as  all  of  the  production 
of  Pennsylvania  and  New  York. 


Pipe-line  rune  in  Penneylvania  and  New  York  in  1888  and  1889,  by  monthe. 

[Barrels.] 


Months. 

1888. 

1889. 

Months. 

1888. 

1889. 

Janaarv  .......... 

1,126,035 
1,240,002 
1,211,086 
1,320,936 
1,483,469 
1,422,960 
1,370.080 

1,513,012 
1,307,652 
1, 608, 755 
1,629,203 
1,794,129 
1,804,671 
1,945,668 

All  crnst ........... 

1,365,992 
1,253,149 
1,311,643 
1,416,448 
1,  550, 902 

1,961,426 
1,860,140 
1,908.513 
1, 898, 626 
2, 499, 158 

February 

September 

Octoljer. .......... 

March ............ 

April 

November 

December 

Total 

May 

JaiiA    _ 

Jnly 

16,022,792     21.7fi0.9S!l  1 

W  UMJ      .........     .... 
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Monthly  and  yearly  average  price  of  pipe-line  certiflcatte  or  crude  petroleum  ai  ike  well 

for  the  years  1882  to  1890, 


Months. 


Jannary 

Febniary 

March 

April 

May 

Jtiiio 

July 

Allf^lBt 

Se])tenibor 

October 

November 

December 

Average. . . . 


1882. 


1883. 


10.0^ 

1.01 
.»7| 
.921 

1.00) 

1.1 

1.01 

i.oa 

l.U 

1.11 

1.14 
l.Ui 


.781 


1.05i 


1884. 


$1.11 


.83| 


1885. 


1888. 


10.8 


.8^1 
.791 
.77} 

.70 
.66) 
.06 
.62) 

.mi 

.65) 
.711 
.70) 


71) 


1887. 


661 


1888. 


.871 


1889. 


•4* 


1890. 


I 


n 


05| 

05) 
90 

82| 

88l 

89i 
89) 

89) 

80{ 
721 
671 


.801 
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MINERAL   RESOURCES. 


The  values  of  the  inuminating  oils  in  Pennsylvania  are  based  on  the 
average  value  of  i)ipe-line  certificates.  These  averages  for  1889,  by 
months,  were  as  follows: 

Monthly  average  price  of  pipe-line  certificates  i^  1889, 


JuDUary |0.86| 

Fcbniary 1 0.89J 

March 0.90) 

April 0.88 

May 0.8:}) 


July 90. 

Aiipiist 0. 

Se|)i(Mnbcr 0. 

()ctol>er LOlj 

Noveml>er l.OHJ 

June 0.83i  j   Ducembur 1.04) 


Average $0.94) 

These  averages  it  is  to  be  understood  are  not  true  averages,  that  is, 
the  average  which  considers  both  price  and  quantity  sohl  at  that  price, 
but  they  are  the  averages  of  the  prices  obtained  in  the  different  pri- 
mary markets  from  day  to  day,  which  are  the  bases  of  the  prices  paid 
by  t^e  larger  consumer,  the  Standard  Oil  Company,  for  all  oil  bought 
by  them  on  that  day.  It  is  probable  that  the  true  average  prices  are 
slightly  under  the  averages  usually  obtained.  These,  however,  under 
the  circumstances,  are  the  only  averages  that  can  be  ascertained,  and 
do  not  vary  greatly  from  the  average  of  the  prices. 

The  only  oil  that  sold  at  the  average  in  1889  was  that  from  the  Brad- 
ford-Allegany district.  The  oil  from  each  of  the  other  districts  com- 
manded a  premium  above  the  price  of  pipe-line  certificates,  owing  to 
its  being  better  adapted  to  the  production  of  light  products  and  water- 
white  oil.  The  average  premium,  as  it  was  called,  in  the  Forest,  War- 
ren, Butler,  Clarion- Venango,  and  Allegheny  (Pennsylvania)  districts 
was  20  cents;  in  the  other  districts,  25  cents. 

The  total  production,  total  value,  and  average  value  of  all  of  the  oil 
produced  in  the  Pennsylvania  and  New  York  district  in  1889,  by  dis- 
tricts, were  as  follows: 

Total  productiony  total  value,  and  average  value  of  crude  petroleum  produced  in  the  Penn- 
sylvania and  New  York  districts  in  1889 ,  by  districts. 


DlBtricts. 

niuminating. 

Lubricating. 

Frodnction. 

Value. 

Price  per 
barrel. 

Production. 

Value. 

Price  per 
baxf^l. 

Bradford- Allegany 

Forest 

Barrels. 
7, 158. 363 

2:>8. 955 
2, 347, 434 
0,213,522 

511,092 

eo2, 7:;fl 

3, 848, 145 
392, 912 

$6,737,809 

295,532 

2,679.010 

7, 12.'),  421 

617,512 

718.010 

4, 584,  i(Xi 

468, 056 

$0.04) 
1.14) 
1.14) 
1.14) 
L14) 

1.19) 
1.19) 
L19) 

Barrels, 

Waritjn 

Butler-Clarion-Ven.ingo(a) 
Allegheny,  Pennsylvania . 
Seaver 

- 

b29,000 

$34,546 

$1. 19) 

Washinsrton 

Gre^'ne  ................... 

• 

Franklin 

65,276 

215, 164 

3.30 

Total 

21, 393, 159 

23, 225, 453 

l.OSf 

94,276 

249,710 

2.64) 

a  Including  Tidioute  and  Titnsville  district.  b  Smith's  Ferry  district. 

In  the  table  from  Stowell's  Petroleum  Reporter,  given  on  the  follow- 
ing page,  will  be  found  the  monthly  and  yearly  average  of  pipe-line 
certificates  pr  the  prices  at  primary  markets  of  crude  petroleum  per 
barrel  of  42  gaUons  from  1865  to  1890,  inclusive.    The  remarks  made 
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above  regarding  the  value  of  these  averages  should  be  noted  in  examin- 
ing this  table;  that  is,  that  these  are  not  true  average  prices,  but  the 
average  of  the  prices  obtained  daily. 

Monthly  and  yearly  average  prices  of  pipe-line  oertificaiea  of  crude  petroleum  at  wells  from 

1S66  to  1890. 


Tears. 


1865 

1806 

1867 

1868 

I860 

187U 

1871 

1872 

1873 

1874 

1JS75 

1876 

1877 

1878 

1S7» 

1880 

1881 

18S-J 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

181M 


July. 


0.63 

0.92 

0.06 

0.59^ 

0.80| 

0.95* 

0.89i 


Aug.  Sept. 


Oct.    Nov. 


Dec, 


0. 


0.85| 
1.08{ 
0.72| 


$6.50 
2.12 
1.87i 
4.35 
5.121 
3.40 
4.00 
3.32) 
1.00 
0.6U 
1.55 
3.73 
1.80 
1.16 
].18| 
0.9l| 
0.84| 
0.96 
1.14} 
0.74f 
0.891 
0.70| 
0.80} 
0.894 
1.041 
0.67i 


Yearly. 


Shipments  of  petroleum  from  Pennsylvania  and  Kew  Yorlc. — In  the  fol- 
lowing table  will  be  found  a  statement  of  the  number  of  barrels  of  crude 
X)etroleum  and  of  refined  petroleum  reduced  to  its  equivalent  shipped 
out  of  the  Pennsylvania  and  Now  York  oil  regions  either  by  pipe  line 
or  railroad  from  1871  to  1890,  inclusive.  In  some  years,  especially  in 
the  earlier  ones  covered  by  this  table,  a  considerable  portion  of  the  oil 
was  shipped  as  refined.  In  this  table  that  is  reduced  to  its  equivalent 
in  crude,  a  barrel  of  refined  being  regarded  as  being  produced  from  1^ 
barrels  of  crude. 


Shipments  of  crude  petroleum  and  refined  petroleum,  reduced  to  crude  equivalent,  out  of 
Ac  Pennsylvania  and  New  York  oilfields  for  the  years  1871-90,  by  months  and  years. 

[Barrels.] 


Tear. 


1871 

1872 

1873 

1874 

1873 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 fc 

1885 1 

1886 

1887 

1888 

1889 

1890 


Jan. 


1, 
1. 
1, 
1. 
1, 
1, 
1, 
2, 
2. 
2, 
2. 


437, 
476. 
573, 
843, 
45:). 
677, 
743. 
775, 
663, 
650, 
061, 
657. 
857, 
686, 
804, 
991, 
312, 
265, 
888, 
637, 


691 
966 
124 
663 
005 
289 
461 
791 
998 
409 
617 
067 
815 
961 
028 
561 
067 
109 
609 
339 


Feb. 


347, 718 

407,606 

527,440 

501,220 

827.776 

519. 193 

484,004 

774, 234 

702,729 

1, 395, 151 

915, 028 

1, 787, 909 

1,250,824 

1,723.261 

1, 893, 021 

2. 032, 794 

1,995,757 

2, 163, 957 

2,272,060 

2, 146, 108 


Mar. 


383,890 

276,220 

668,374 

518, 246 

693,918 

623,762 

913,919 

741, 512 

973,879 

1, 613, 371 

1,276,746 

1,718.956 

1, 641, 899 

1,873,890 

1, 887, 034 

2, 053. 750 

2, 332, 324 

1,079.753 

2,263,009 

2,148,977 


Apr. 


389, 147 

428, 512 

708, 191 

803, 409 

720.581 

003, 037 

903,526 

846, 632 

1, 136, 188 

842.268 

1. 348, 398 

1, 678.  IM 

1, 908, 379 

1, 643, 336 

1,823,728 

2, 070, 408 

1,938,278 

1,928,435 

2,236,004 

2,317,410 


May. 


587,375 

510,417 

768, 176 

.899,027 

681.679 

646,150 

1,234,324 

960,894 

1,331,469 

1, 095, 259 

1,563,436 

1, 827, 356 

1,995.634 

1, 899. 329 

2, 097, 099 

2, 032, 672 

2,328,504 

1. 773, 094 

2,256,120 

2,474,966 


June. 


501,754 

529,228 

606, 414 

815, 413 

745,086 

921, 862 

1,391,124 

1, 135, 119 

1,369,314 

975,083 

1,729,697 

2, 172, 685 

1, 747, 789 

1, 827, 553 

2, 034, 025 

2, 117, 489 

3, 165, 439 

i,95i»,115 

2, 268, 280 

2,486,206 


July. 


541, 

591, 

814, 

940, 

904. 

1.228. 

1,096, 

1, 330, 

1,825, 

1, 231, 

1.925. 

2,402, 

1,634, 

1, 740, 

1,961, 

2,418, 

2,000, 

2,098, 

2,949, 

2,840, 


137 
238 
449 
281 
637 
539 
951 
454 
035 
611 
532 
970 
407 
021 
152 
961 
173 
531 
597 
668 
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Shipments  of  crude  petroleum  and  refined  petroleum,  etc-^oniiautA., 

[Barrels.] 

Year. 


1871 
1872 
187;i 
1874 
1875 
1870 
1877 
1878 
187» 
1880 
1881 
1882 
188:1 
1884 
188S 
188ei 
1887 
1888 
18811 
1890 


Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

TotaL 

528, 134 

651,075 

505,071 

480,077 

410,822 

5,604,791 

G2 1.054 

541,607 

607,468 

477,045 

430,786 

5. 899, 947 

864.708 

052.055 

1.010.852 

050,589 

055.443 

0.499,775 

703, 8G5 

1,014,570 

543,341 

546, 117 

602,348 

8.821.500 

882,089 

1, 109. 302 

871, 017 

671,066 

871. 002 

'  8,042,038 

1.203.402 

1,154,549 

524,190 

871,496 

1.100.083 

10,164.452 

1,425.943 

1,56:J,797 

1,268,071 

1,205,634 

600,010 

12. 8:«,  573 

1,655.651 

1.434.225 

1,747,300 

1,281,410 

092,688 

13.676,000 

1.808,239 

1. 627. 120 

1, 662, 260 

1,453,645 

1,532,585 

15,886,470 

1, 394, 129 

1. 252, 635 

1,665.033 

1,226.030 

1. 335, 013 

15.677,402 

2,214.877 

2.131,060 

2,080,467 

2,066,006 

1, 069, 581 

20.284.235 

2.  047.  545 

1. 992, 171 

2,080,428 

1,404.640 

1.121.453 

21,900,314 

2, 080. 478 

2,325,574 

2,215,421 

2,065,602 

1, 749.  547 

21.079,360 

2, 000, 371 

2,292,087 

2, 510, 283 

2,078,261 

2,382.244 

23. 657, 507 

2. 049,  C99 

2,116,659 

2. 050. 150 

1, 857. 080 

2, 138, 253/ 

23.713,326 

2, 050, 299 

2, 157. 323 

2, 441, 846 

2,724,796 

2,550.801 

2U.  r.kl,  852 

2, 220, 768 

2, 042, 227 

2, 573. 0(  8 

2, 462, 082 

2,608.341 

27, 279. 028 

2, 2-23.  263 

2,289.480 

1,558.115 

2,503.491 

2,307,782 

25,l:«,031 

2, 025.  825 

2. 567, 450 

2,747,281 

2, 303,  l.Sl 

2,671,518 

29, 6:»,  898 

2,538,224 

2,618,418 

2,725,341 

2,662,898 

2,889,525 

30, 110, 075 

These  shipments  are,  for  the  latter  years,  chiefly  what  are  known  as 
pipe-line  deliveries.  It  will  be  seen  that  the  shipments  for  1889  were 
the  largest  in  the  history  of  the  trade,  being  2,359,870  barrels  greater 
than  in  1887,  the  year  of  the  largest  previous  shipment,  when  the  total 
8hix)inents  were  27,279,028  barrels.  It  will  also  be  noted  that  the  ship- 
ments were  over  8,000,000  barrels  in  excess  of  the  production.  This 
increased  shipment  makes  itself  very  manifest  in  the  statement  of 
stocks  held  in  the  Pennsylvania  and  New  York  oil  regions  at  the  close 
of  1889,  which  are  given  below. 

These  figures  of  shipments  must  not  be  taken  as  showing  the  actual 
consumption  of  oil.  To  them  must  be  added,  in  order  to  ascertain 
what  becomes  of  the  oil  produced  in  the  oil  regions,  all  of  the  sediment, 
the  dump  oil,  or  oil  that  does  not  pass  through  the  pipe  line,  as  well  as 
the  amount  of  oil  destroyed  by  fire  and  disposed  of  in  other  ways  than 
by  refining  or  direct  consumption.  There  is  also  a  certain  amount  of 
loss  by  evaporation  and  otherwise.  This  is  provided  for  by  the  pipe 
lines  in  receiving  the  oil  from  the  producers,  a  certain  nnmber  of  gal- 
lons per  barrel  being  allowed  for  such  loss.  Forty-four  gallons  are 
generally  delivered  by  the  producer  to  the  pipe  line  as  a  barrel,  but 
certificates  are  issued  for  barrels  of  42  gallons  only. 

Stocks  of  crude  petroleum  in  the  Pennsylvania  and  Neto  York  oilfields. — 
The  reduction  in  stocks  of  petroleum  held  by  the  pipe  lines  in  1889 
was  most  notable.  The  stocks  at  the  close  of  that  year,  as  will  be  seen 
in  the  following  table,  were  less  than  at  any  time  since  1879,  being  on 
December  31, 1889.,  11,562,593  barrels,  compared  with  8,470,490  barrels 
at  the  close  of  1879.  Between  1879  and  1889  the  stocks  had  risen  to 
37,366,126  barrels  at  the  close  of  December,  1884.  From  this  there  was 
a  gradual  reduction  until  1887,  when  the  stocks  stood  28,006,211  barrels 
on  December  31  of  that  year,  from  which  they  dropped  a  little  more 
than  9,000,000  barrels,  or  to  18,995,814,  at  the  close  of  1888,  and  to 
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11,562,593  at  the  close  of  1889,  notwithsta^nding,  as  has  already  been 
pointed  out,  the  greatly  increased  production  in  1889  over  1888.  This 
increase,  as  above  stated,  in  the  Pennsylvania  and  Kew  York  oil  fields 
was  4,998,767  barrels,  yet  the  decrease  in  stocks  was  7,433,221  barrels. 
The  following  table  shows  the  total  stocks  of  crude  petroleum  in  the 
Pennsylvania  and  Kew  York  oil  fields  from  1871  to  1890,  by  months 
and  years; 

Total  Bto€k9  of  crude  petroleum  in  the  Penneylvania  and  New  York  oil  fields  for  the 

years  1871-^90,  hy  months  and  years, 

[Barrels.] 


T«an. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

1871 

637,761 

532,971 

1,183,728 

1,048,919 

4,011,703 

3,685,143 

2,601,128 

8,655.342 

6,321,222 

8,724,194 

20,110,903 

26,716,188 

35.187,116 

35,8at,&09 

37.214,274 

34.186,238 

33,835,389 

26,927,634 

18,166,607 

11,060,220 

687,021 

670,793 

1, 265, 873 

2,283,032 

4,646,188 

3,734,835 

2,860,636 

3,875.964 

5,813,663 

9,004,062 

21, 108, 003 

27,050,611 

35,692,480 

36,041,888 

36, 757, 137 

34,082,776 

33, 288, 630 

26,084,574 

17,240,428 

10,990,417 

642,000 

662,497 

1,244,667 

2,648,210 

4,692,364 

8,829,250 

3,210,464 

4,842,832 

6,318,009 

9,606,683 

22, 105, 789 

27,822,825 

85, 881. 255 

8iB,220.270 

86.508,236 

33,954.493 

32,932,602 

25, 404, 276 

16,634,437 

11,170,99'/ 

771,000 

877,832 

1,178,643 

2,623,534 

4,637,843 

3,900,703 

8,279,731 

4,682,090 

6,689,111 

10, 780, 153 

22. 963, 171 

28,547,481 

37,780,406 

86,642,704 

86,464,800 

33,823,385 

32.055,084 

24,803,223 

16,076,501 

11,178,990 

605.000 

060,803 

1,192,541 

2,694,286 

4,552,672 

3,989,904 

3,173,008 

4,006,058 

6,980,064 

11,916,577 

23,793,028 

29,206,097 

35, 755, 824 

38,  631, 203 

36, 139, 072 

33. 069, 486 

32,642,330 

24,653,043 

15, 668, 331 

11,062,100 

564,000 

1, 010, 302 

1,324,493 

2,701,625 

4,502,896 

8,791,642 

2.912,674 

6,078,189 

7,263,160 

13,099,984 

24.441,191 

29,859,952 

35,966,936 

38,665,838 

35,872,257 

34, 187, 377 

32,389,750 

24,219,496 

15,258,863 

10,866,687 

611.220 

990,229 

1,433,620 

2,279,479 

4,386,720 

8,326,726 

8,004,728 

6,031.600 

7,363,382 

14. 116, 753 

24,888,337 

30,715,144 

36,371,922 

38.985,767 

35,686,909 

84,428,490 

82, 289, 260 

23.586,951 

14,541,690 

10,663,497 

Ig72  

1RT3 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

18K2 

1883 

18(U 

1885 

1886 

1887 

1888 

1889 

18M 

Yean. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ayerages. 

1871 

530,146 

997,166 

1,513,890 

2.032,444 

4.223,397 

3,304,405 

2.852,544 

4,717,877 

7,114,195 

15,063,651 

25.005,187 

31,772,094 

36,164,881 

39.084,561 

85,:i43,m 

34,800,397 

32,003,536 

22,825,298 

13,859,267 

10,526,613 

641,330 

051,410 

1,521,186 

2,758,504 

3,812,046 

2,930,456 

2,503,657 

4,590,362 

7,620,625 

16,157,316 

26,066,667 

32,400,303 

35,752,677 

38,740,734 

34,939,902 

35,061,614 

81,340,039 

21,876,681 

13,198,452 

10,346,878 

496.102 

914,423 

1,452,777 

8, 184, 002 

8, 672, 101 

3,040.108 

2,504,012 

4, 221, 760 

7,794,634 

16,877,019 

25,309,361 

32,608,533 

85,618,016 

38,192,317 

84,763,8»7 

36, 02'/,  877 

80,662,583 

20,722,024 

12,468,969 

10, 263. 258 

602,060 

886,009 

1,403,875 

3,449.845 

3, 701, 235 

2,955,092 

2,471,708 

4,289,300 

8,051,469 

18,025,409 

25,509,285 

83,728,555 

85,606,653 

87,925,756 

84,668,437 

34,525,871 

29,325,961 

19, 784, 132 

12,021,924 

10.0801538 

532,000 

1,084,423 

1, 625, 157 

3,7U5,639 

3,550,207 

2, 651. 100 

8, 127. 837 

4,615,299 

8,470,490 

18,928.430 

26, 019, 704 

34,596,612 

35, 745, 632 

37, 360, 126 

84,428,841 

34,156,605 

28,006,211 

18, 995, 814 

11,562,593 

0.093.600 

667.468 

869,897 

1,360,162 

2,755,035 

4, 174. 188 

3,411,622 

2,875,434 

4,601,308 

7,066.834 

13,625,015 

23,860.051 

30.410,500 

35, 953.  ^5 

87,698,481 

85,732,291 

84,850,384 

81,806,015 

23.326,929 

14,724,756 

10. 682. 807 

1872 

1873 

1874 

1876 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

18M 

188.) , 

1886 

1887 

1888 

1889 

1890 

• 

1 

For  the  last  two  years  the  total  stocks  of  i)etroleum  as  given  in  the 
foregoing  table  are  in  excess  of  those  held  by  the  pipe  lines.  The  stocks 
given  in  the  table  include,  in  addition  to  those  held  by  the  pipe  lines, 
ail  that  are  held  at  weUs,  but  not  those  of  crude  held  at  refineries. 

Well  records  in  the  Pennsylvania  and  Ifew  York  oil  fields. — ^In  the 

tables  following  are  given  what  are  known  as  the  well  records^  that  is, 

tiie  statistics  of  the  drilling  of  new  wells  and  the  number  of  producing 

wells  in  Pennsylvania  and  Kew  York.    Kew  York  is  included  in  this 
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well  report  for  reasons  previously  given,  namely,  that  in  the  pipe  line  re- 
ports it  is  so  difficult  to  arrive  at  the  exact  statistics  of  production  in 
the  oil  territory  in  Kew  York  tjontiguous  to  Pennsylvania,  the  oil  pools 
running  from  one  State  into  the  other  and  the  oil  being  run  through 
pipe  lines  to  a  common  receptacle,  often  without  any  opportunity  of 
measuring  the  oil  from  different  wells  in  the  different  States  belonging 
to  the  same  parties. 

In  the  following  table  is  shown  the  number  of  rigs  building,  prepara- 
tory to  drilling  wells,  at  the  close  of  each  month  of  1889,  by  districts 
and  by  totals : 


Number  of  rigs  building  in  the  Pennsylvania  and  New  York  oilfields  at  the  close  of  each 

month  during  1889 ,  by  districte. 


Months. 


January... 
Febniary.. 

Marrh 

AprU 

May 

June 

July 

A  agnst . . . 
Soptcraber 
October  ... 
lifovoniber. 
December. 

Total 


Bradford - 
Allegany. 

Foreat. 

Warren 

Butler- 

Cliirion- 

Veuango. 

Wash- 
ington. 

AUe- 
gheny. 

Beaver. 

Greene. 

Total. 

26 

3 

18 

108 

37 

19 

1 

7 

219 

27 

12 

1 

132 

34 

18 

6 

229 

55 

2 

23 

153 

43 

18 

7 

811 

62 

1 

16 

134 

33 

17 

7 

7 

267 

46 

2 

14 

122 

50 

34 

12 

279 

55 

1 

13 

126 

36 

33 

7 

7 

278 

63 

6 

13 

107 

34 

29 

4 

246 

81 

6 

84 

144 

46 

22 

18 

351 

58 

3 

34 

179 

18 

27 

13 

15 

347 

102 

9 

46 

191 

42 

12 

15 

10 

427 

120 

11 

27 

199 

64 

6 

14 

12 

453 

96 

2 

27 

213 

60 

5 

5 

14 

422 

770 

58 

276 

1,808 

497 

240 

62 

118 

3,829 

From  this  it  will  be  seen  that  the  number  of  rigs  building  increased 
from  January  to  March,  was  stationary  to  the  close  of  June,  declined 
a  little  in  July,  increased  rapidly  from  August  to  November,  when  the 
number  was  453,  the  largest  number  duiing  the  year. 

In  the  following  table  is  given  the  number  of  wells  actually  drilling 
at  the  close  of  each  month  in  1889,  by  districts.  This  includes  only 
drilling  wells,  excluding  rigs  building  and  wells  actually  comjileted 
during  or  at  the  close  of  the  month. 

• 

Number  of  welU  drilling  at  the  close  of  each  month  in  1889,  by  diatricte. 


Months. 


January. . . 
February  . 
March  — 

April 

May 

June 

July 

August . . . 
Soptouiber 
October . . . 
Kovember. 
])eoember. 

Total. 


Bradford- 
Allegany. 


45 

50 

63 

79 

93 

76 

97 

113 

85 

166 

139 

148 


1,154 


Forest. 


8 

17 

8 

3 

2 

5 

4 

6 

9 

14 

9 

10 


85 


War- 
ren. 


19 

6 

44 

16 
43 
34 
36 
49 
43 
36 
37 
45 


406 


Butler- 

Clarion- 

Venaugo. 


174 
151 
18G 
179 
206 
205 
193 
194 
230 
273 
275 
231 


2.497 


Wash- 
ington. 


56 
92 
113 
14^ 
132 
170 
148 
148 
142 
ISO 
124 
132 


1,650 


Alle- 
gheny. 


22 
13 
25 
41 
79 
105 
113 
61 
50 
28 
35 
19 


Beaver. 


10 
13 
12 

4 


64 


Greene. 


2 

20 

22 

19 

7 

19 

19 

1 

16 

6 

2 

27 

19 
28 
21 


234 


Totia. 


341 
350 
453 
487 
574 
612 
508 
598 
600 


650 
610 


6,680 


About  the  same  remarks  may  be  made  on  this  table  as  were  made  in 
regard  to  that  showing  the  number  of  rigs  building,  except  that  the 
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increase  was  a  gradual  one  from  the  beginning  of  the  year  to  the  last 
of  June,  and  was  then  stationary  until  the  last  of  September,  1889,  in- 
creasing over  16  per  cent,  in  October,  making  the  total  number  of  wells 
drilling  at  the  close  of  October  698,  the  largest  number  of  wells  drilling 
at  the  close  of  any  one  month  during  the  period  covered  by  the  table 
given  below,  or  from  1871  to  1890. 

Number  of  drilling  wells  in  the  Penneylvania  and  Xeio  York  oil  fields  at  the  close  of 
each  nwnth  for  the  years  1871-1890,  b^  months  and  years. 


Teant. 


1871 
ISTi 
IK73 
1874 
1875 
1876 
1877 
1878 
1870 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
18M 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jiine. 

July. 

Aug. 

140 

173 

240 

279 

350 

303 

329 

330 

303 

300 

313 

302 

386 

301 

359 

392 

361 

340 

227 

177 

228 

395 

340 

267 

37 

55 

00 

213 

225 

210 

180 

128 

40 

40 

45 

64 

127 

162 

118 

96 

142 

151 

230 

267 

307 

340 

353 

374 

457 

463 

305 

448 

512 

395 

365 

417 

334 

326 

370 

409 

376 

266 

168 

185 

265 

323 

406 

466 

4C0 

384 

329 

258 

540 

535 

577 

580 

460 

440 

452 

515 

38:) 

420 

437 

446 

470 

408 

379 

352 

422 

438 

408 

405 

381 

226 

240 

194 

120 

151 

205 

199 

216 

228 

262 

315 

270 

273 

260 

284 

244 

123 

123 

01 

07 

100 

139 

100 

226 

209 

U2 

808 

320 

337 

356 

318 

358 

403 

349 

290 

201 

177 

155 

155 

157 

142 

135 

137 

04 

72 

65 

59 

82 

106 

124 

106 

341 

350 

453 

487 

574 

612 

598 

598 

597 

608 

645 

603 

585 

617 

043 

683 

Sept. 


439 
301 
197 
107  i 
132 
611 
535 
2^10 
270 
491 
888 
177 
314 
79 
382 
322 
107 
100 
600 
632 


Oct. 

Nov. 

486 

477 

311 

354 

163 

137 

82 

67 

965 

179 
618 

.573 

565 

282 

297 

313 

372 

460 

475 

446 

475 

184 

154 

341 

301 

100 

86 

355 

359 

272 

2«t 

104 

114 

187 

327 

098 

659 

644 

542 

Doc. 


Aver- 
ages. 


394 
318 

60 

54 
168 
493 
426 
218 
440 
403 
468 
138 
263 

78 
277 
238 

88 
273 
610 
445 


329 
347 
242 
121 
112 
303 
463 
292 
357 
496 
423 
281 
243 
168 
241 
321 
139 
136 
548 
604 


The  effect  of  the  increased  demand  for  petroleum  and  the  decrease  in 
stocks,  shown  in  previous  tables,  and  the  reduction  of  prodnction,  owing 
to  the  8hut-d[)wn  jn  1888,  will  be  seim  by  comparing  the  figures  of  wells 
drilling  in  1888  and  1889,  as  shown  in  the  above  table.  It  will  be  re- 
membered that  the  shut-in  began  in  November,  1887,  and  lasted  until 
November,  1888.  In  January,  1888,  there  were  but  64  wells  drilling,  as 
compared  with  341  in  the  same  month  of  1889.  The  average  for  1888 
was  136  wells,  as  compared  with  548  for  1889. 

In  the  following  table  is  given  a  statement  of  the  number  of  wells 
completed  in  each  district  in  the  Pennsylvania  and  New  York  oil  fields 
daring  each  month  of  1889,  by  months  and  districts: 

Number  of  wells  completed  in  the  Pennsylvania  and  New  York  oilfields  in  1889,  by  months 

and  districts. 


Monlfaa. 


January... 
February  . 
March  .... 

April 

May 

JnDe 

Jaly 

Aagnst  ... 
SepUimber 
October . . . 
Korember. 
December. 

TMal. 


Bradford- 
Allegany. 


30 

34 

52 

50 

82 

83 

107 

104 

97 

143 

121 

113 


Forest 


4 
1 
2 
1 
4 
4 
0 
7 
2 
7 
0 
6 


1,034 


55 


War- 
ran. 


32 
16 
38 
52 
46 
71 
62 
65 
70 
62 
72 
50 


Waah- 


AUe- 


Batler- 

Clarion*    i__*.^„    «.».«,„„ 
Venango.  in«ton.  gheny. 


180 
207 
106 
224 
207 
275 
228 
233 
222 
250 
252 
211 


16 
10 
40 
51 
47 
54 
60 
71 
60 
60 
56 
54 


7 

14 

8 

6 

34 

34 

60 

23 

5 

18 

5 

8 


636  i        2,685 


577 


231 


Beaver. 


8 
4 


26 

8 

15 

27 


83 


Greene. 


6 

6 

8 

5 

11 

12 

14 

5 

6 

12 

10 

3 


Total. 


284 
288 
353 
401 
431 
637 
540 
508 
478 
559 
640 
471 


98 


(a)6,436 


#  Intending  8$  weUs  drilled  in  ^nmklln  district,  data  for  wMdhXty  mouU\A  muc^  Xi{Q>^  ^\»Vwftfti^ 
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The  following  table  gives  the  number  of  drilling  wells  completed  in 
each  month  from  January,  1872,  to  the  close  of  1890. 

Number  of  drilling  welU  completed  in  the  Pennsylvania  and  New  York  oil  fields  each 

month  for  tke  years  1872-1890,  by  months  and  years. 


1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1880 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept 

Oct. 

Kov. 

Dee. 

Total. 

87 

120 

89 

121, 

186 

84 

128 

118 

82 

100 

64 

105 

1^183 

93 

94 

100 

105 

102 

130 

114 

120 

106 

101 

100 

98 

1,363 

102 

104 

110 

113 

109 

101 

121 

107 

104 

120 

106 

120 

1,317 

190 

187 

.  195 

186 

173 

190 

200 

310 

301 

220 

217 

230 

2,386 

240 

231 

242 

200 

203 

281 

248 

270 

309 

273 

272 

272 

2,020 

281 

2U 

291 

260 

320 

403 

817 

255 

333 

467 

391 

383 

3,939 

274 

226 

211 

409 

470 

269 

203 

186 

174 

229 

248 

165 

8,064 

136 

132 

238 

270 

403 

830 

827 

283 

210 

232 

227 

261 

3,048 

320 

230 

367 

500 

426 

810 

338 

368 

356 

364 

336 

302 

4,217 

222 

220 

271 

316 

406 

874 

336 

332 

312 

822 

363 

406 

3,880 

347 

340 

385 

432 

469 

340 

185 

253 

164 

117 

150 

123 

3,304 

125 

126 

142 

209 

231 

228 

261 

309 

3^1 

321 

302 

373 

3.847 

220 

227 

250 

298 

311 

244 

268 

146 

89 

59 

73 

66 

2.265 

64 

62 

82 

116 

213 

242 

217 

283 

356 

397 

384 

345 

2,761 

270 

280 

291 

328 

343 

365 

357 

813 

253 

272 

221 

185 

."1,478 

158 

162 

138 

160 

148 

162 

159 

142 

134 

100 

101 

96 

1,660 

57 

52 

56 

49 

56 

97 

82 

96 

132 

229 

307 

302 

1.515 

284 

288 

353 

401 

431 

537 

519 

508 

478 

550 

540 

471 

(a)5,435 

553 

482 

522 

556 

534 

671 

555 

579 

571 

567 

520 

348 

6,358 

a  Inolading  36  wells  drilled  in  Fnmklin  distriot,  data  for  whloh  by  months  were  not  obtainable. 

From  this  it  will  be  seen  that  the  total  number  of  wells  completed  in 
1890  was  6,358,  as  compared  with  5,435  in  1889.  This  is  the  largest 
number  of  wells  completed  in  these  States  in  any  one  year. 

In  the  following  table  is  given  the  number  of  dry  holes,  that  is,  the 
number  of  wells  drilled  that  produced  no  oil,  in  New  York  and  Penn- 
sylvania in  18S9 : 

Number  of  dry  holes  drilled  in  the  Pennsylvania  and  New  York  oil  fields  in  1889,  by 

months  and  districts. 


Months. 


January. . . 
February  . 

March 

April 

May 

June 

July 

August  ... 
September 
October  — 
November. 
December. 

Total 


Bradford 
Allei^an}'. 


6 

4 

7 

1 

8 

8 

4 

8 

10 

13 

7 

10 


(a)  81 


Forest 


2 


1 
2 


1 
8 


Warren 


6 

1 
2 
6 

4 
3 
2 

(6)5 
3 
1 
6 
1 


40 


•KiiM  gat  weU». 


Butler- 

Clarion- 

Venaogo. 

47 
60 
41 
67 
48 
60 
46 
45 
88 
45 
36 
27 

646" 


Wash, 
ington. 


2 

1 
1 

10 
6 
6 
6 
7 
8 
6 

11 
8 

1» 


AUe. 
gheny. 


2 

2 

1 

2 

10 

15 

21 

5 

2 

6 

2 

6 


Beaver. 


7 
3 


13 


b  One  gas  weU. 


Greene. 


2 
2 

7 
3 
8 
3 
10 
2 
4 
8 
8 


47 


TotaL 


66 
66 
69 
79 
83 
99 
91 
68 
07 
78 
68 
51 

«6 


PETROLEUM. 


309 


The  total  prodnction  of  the  new  wells  completed  daring  1889  is 
shown  in  the  following  table: 

Initial  daily  production  of  new  wells  in  the  Pennsylvania  and  New  York  oilfields  in  1889 y 

by  months  and  distHcts, 

[Bamla.] 


Months. 


Jan  nary 

Fehriinry  .. 

March 

Ai»ril 

May , 

June 

July 

August 

Septomber 
Ortol»er . . . 
November 
Dttceiuber. 

Total 


Bradford- 
AllAgany. 


219 
206 
201 

45! 
529 
643 
757 
6r>2 
9U5 
8.-.  I 
867 


Forest 


6,863 


11 
10 
12 
8 
24 
85 
G5 
68 
15 
84 
60 
36 


War- 
ren. 


133 
79 
187 
109 
340 
844 
232 
306 
217 
405 
342 
366 


478 


8,210 


Butler- 

Clarion- 

Yenango. 


1,254 
1,500 
1,666 
1.686 
1.561 
2,0Jo 
1,500 
2,501 
2,427 
1,081 
2,710 
1,882 


22,813 


Wash- 
ington 


730 
473 
4,048 
1.100 
2,534 
3,152 
2,815 
3,246 
2,433 
1,883 
1,761 
2,062 


26,297 


Alle- 
gheny. 


200 
544 
275 
183 
818 
588 
1,387 
460 
270 
202 
800 
397 


8,223 


Beaver. 


80 


16 


660 

235 

1.080 

652 


Greene. 


230 
140 

25 
245 
140 
425 
100 
365 

10 
243 
600 


2,572 


2,745 


ToUl. 


2,777 
3,042 

^ 

7,193 
6,832 
7,712 
6,684 
6,118 
8,107 
6,484 


071,828 


aluclndlng  122  barrels  In  Franklin  district,  data  for  which  by  months  were  not  obtainable. 

The  average  daily  production  of  the  new  wells  completed  in  the 
PeDiiS3'ivauia  and  New  York  oil  fields  from  1882  to  1889  is  as  follows: 

Average  daily  product  of  the  new  wells  in  the  Pennsylvania  and  New  York  oil  fields  from 

188t  to  1889,  hy  months  and  years, 

[Barrda.] 


Months. 


January .. 
Februai-y . 

March 

April 

May 

June 

July 

August . . . 
September 
October... 
Novembtsr 
December. 


1882. 

1883. 

1884. 

188& 

19.50 

22.40 

13.70 

40.00 

10.40 

14.00 

15.00 

41.  :m) 

22.25 

22.50 

17.00 

23.30 

22.00 

21.00 

12.00 

40.00 

21.30 

17.50 

18.00 

2:i.  00 

36.80 

15.00 

17.50 

10.60 

103.80 

15.00 

59.30 

10. 30 

84.20 

13.80 

22.60 

10.60 

25.75 

14.40 

41.70 

13.20 

15.90 

14.20 

165.50 

14.00 

12.90 

13.80 

87.40 

10.90 

20.40 

11.80 

92.60 

10.90 

1866.    '    1887. 


I 


13.50 
13. 40 
22.90 
32.00 
38.60 
25.00 
31.10 
51.90 
62.40 
28.00 
28.00 
23.00 


25.50 
44.75 
29.75 
43.50 
22.00 
38.51 
18.14 
40.30 
67.70 
25.98 
19.69 
11.40 


1888. 

1889. 

15.43 

13.08 

12.48 

10.50 

66.00 

19.70 

9.40 

15.17 

68.71 

12.00 

40.55 

-13.60 

14.38 

13.20 

19.00 

15.50 

19.00 

14.14 

13. 72 

11.50 

12.80 

15.20 

13.30 

14.26 

It  will  be  seen  from  this  table  that  the  average  production  of  each 
well  for  1889  is  less  than  for  any  year  covered  by  the  tables. 

In  the  following  table  is  given  the  number  of  producing,  flowing,  and 
pumping  wells  in  each  district  of  Pennsylvania  and  New  York  at  the 
dose  of  1888  and  1889: 
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Total  number  of  produoing,  flotcing,  and  pumping  welU  in  the  PennByhania  and  New  York 

oilfields  at  ike  close  of  1888 and  1889, 


DiBtricto. 


Bradford-Allegiuiy 

Foredt 

Warreji 

Butler  •  CLirion  -Venango- 
ArmHtFon*;,  eto. 

Allegheny 

IkATer  and  Smith's  Ferry. 

WaAbmgton 

Greene 

Franklin 

Total 


Producing  wells. 


Dec.  31, 
1888. 


Dec.  31, 
1889. 


14,371 

16,293 

240 

299 

2,880 

4,178 

6,138 

8,336 

176 

298 

199 

270 

618 

1,232 

193 

231 

605 

631 

25,420 


81,768 


Flowing  wells. 


Dec.  81, 
1888. 


179 
84 

790 
28 

160 
3 

108 
6 


Dec.  31, 
1889. 


182 

67 

1,586 

808 

36 

14 

186 

19 


1,358 


2,398 


Pumping  wells. 


Dec.  31, 
1888. 


14,192 

156 

2,090 

6,110 

16 
196 
510 
187 
605 


24,062 


Dec.  31, 
1889. 


16,  111 

232 

2,592 

8,028 

262 
256 
1,046 
212 
631 


29.370 


From  the  above  table  it  appears  that  the  number  of  producing  wells 
in  Pennsylvania  increased  from  25,420  at  the  close  of  1888  to  31,768  at 
the  close  of  1889,  a  total  increase  of  6,348,  though  the  number  of  pro- 
ducing wells  completed  in  Pennsylvania  and  New  York  in  1889  was 
but  4,560,  leaving  an  excess  of  1,788  wells  to  be  accounted  for  in  addi- 
tion to  the  wells  that  were  abandoned  in  the  State  during  the  year. 
This  difference  is  no  doubt  due  to  the  fact  that  a  large  number  of  wells 
which  were  shut  in  at  the  close  of  1888,  owing  to  the  restriction  of  pro- 
duction before  referred  to,  were  not  counted  as  producing  wells.  So 
also  a  number  of  wells  that  were  not  producing  and  practically  aban- 
doned at  the  close  of  1888  were  drilled  deeper  or  cleaned  out  and 
became  producers  in  1889. 

As  the  production  of  Pennsylvania  for  the  month  of  December,  1889, 
was  2,055,247  barrels,  it  appears  that  the  average  production  per  well 
for  that  month  was  64.7  barrels,  an  average  of  a  little  over  2  barrels  a 
day.  The  average  for  the  different  districts  varies  greatly,  but  can  be 
readily  ascertained  by  dividing  the  production  by  the  number  of  wells 
given  above. 

The  amount  of  money  expended  for  materials  used  in  pumping, 
operating,  and  caring  for  wells  in  1889,  including  fuel,  materials  for  re- 
pairs, replacing  old  machinery,  and  materials,  was  $8,633,391.  This  is 
divided  among  the  districts  as  shown  in  the  folio wiug  statement: 

Value  of  maierials  used  in  pumping,  caring  for,  and  operating  wells  in  the  Pennsglvanim 

and  New  York  oilfields  in  1889,  hy  districts. 


Districts. 


Bradford-AUegaay 

Forest 

Warren 

Batler-Clarlon- Venango- Armstrong,  etc 

Allegheny 

Beaver  and  Smith*8  Ferry 

Washington 

Greene 

Fiaaklin 

T«tal 


Amounts. 


$2,603,248 

29.900 

1,022,966 

1,787,296 

215.096 

214,026 

2,454,446 

874,460 

81,858 
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Well  record. 


Tnt«]  prodncing  wells  Docember  31, 1888 

Tot«l  prodnciii;;  wells  December  31, 1889 

Total  tlowin|(  wells  December  31, 1888 

Total  flowin jc  woUs  December  81, 1889 

Total  purapiu;;  wells  December  31, 1888 

Total  pumping  wells  December  31, 1889 

WelU  complefwl  In  1889 

Dry  holes  in  1889 

Producin:;  veils  cx)mpleted  in  1889 

Initial  dslly  production  of  new  wells  (barrels) 

KijCS  bnildinx  December  31, 1888 

Kijrr bnildiug  Dweinber  31, 1889 

Wells  drilliug  December  31, 1888 

Wells  drilling  December  31, 1889 


Number. 


25,420 

31, 768 

1,358 

2,398 

24,062 

29,370 

5,435 

875 

4,560 

71,323 

179 

422 

278 

610 


Capital  employed  in  producing  crude  petroleum  in  Pennsylva/nia  and 
New  York  oil  fields  in  1889. — ^The  total  capital  employed  in  prodacing 
cmde  petroleum  in  Pennsylvania  and  New  York  districts  at  the  close 
of  1889,  according  to  the  table  given  below,  was  $89,562,008.  Of  this, 
$27,184,857  represented  the  value  of  land  and  $02,377,151  the  value  of 
all  otber  property. 

The  total  capital  invested  in  Pennsylvania,  the  value  of  lands,  and 
the  total  amount  invested  in  all  otber  property,  by  districts,  are  as  fol- 
lows: 

Total  capital  invented  in  the  production  of  crude  petroleum  in  Pennsylvania  in  1889,  hy 

districts. 


Districts. 


Bradford- Allegany 

Forest 

Warren 

Bntler-Clarion-Venango- Armstrong,  etc. 

Allegbeny 

Bearer  and  Smitb's  Forry 

Washington 

Greene 

Franklin 

Totrf 


Total  capital. 

Total  value 
of  land. 

Total  value  of 
all  other 

property. 

$32, 288. 195 

$8, 562, 827 

$23, 725, 368 

1,1«2. 174 

048, 3:i8 

513,836 

10.  nso.  618 

3,071,524 

6,709.094 

26. 020, 574 

8, 322. 204 

17,698.370 

2, 070,  926 

739,  876 

1, 331, 060 

2, 203, 219 

998, 055 

1, 205, 164 

12,  238. 107 

2, 703, 816 

9, 5:)4, 291 

2,171,763 

978. 427 

1. 193. 336 

720, 432 

250,790 

466,642 

89,562.008 

27, 184, 867 

62, 377, 151 

The  total  amount  of  oil  land  owned  and  leased  in  the  Pennsylvania 
and  New  York  oil  re^ons  was  873,399  acres.  Of  this,  288,510  acres 
were  owned  and  584,889  leased.  The  value  given  to  this  land  in  the 
schedules  was  $27,184,857,  an  average  value,  ignoring  fractions,  of  $31 
an  acre.  The  largest  amount  of  land  was  held  in  the  Butler-Clarion- 
Yenango- Armstrong  district,  the  smallest  amount  in  the  Franklin  dis- 
trict. The  highest  average  value  per  acre  was  in  the  Franklin  district, 
being  $53  an  acre.  The  lowest  value  was  in  the  Forest  district,  the 
average  being  $21  an  acre.  It  is  evident  to  any  one  at  all  acquainted 
with  oil  lands  that  these  averages  are  very  much  below  the  actual  value 
of  this  territory  as  oil  land.    This  class  of  land  is  worth  to-day  all  the 
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way  from  f  100  to  $400  an  acre.  Recent  purchases  in  the  Bradford 
district,  one  of  the  oldest,  have  been  as  high,  where  the  fee  has  been 
bought,  as  $150  to  $250  an  acre,  while  it  is  almost  impossible  to  place  a 
value  ux>on  oil  lands  in  the  Washington  district  or  in  several  of  the 
newer  ones  of  the  southwestern  fields.  As  is  stated  elsewhere,  land  was 
bought  in  1889  at  a  valuation  of  $1,500  for  each  barrel  of  daily  produc- 
tion. 

In  leasing  oil  lands  it  is  usual  to  pay  a  certain  price  for  the  lease, 
varying  from  $1  to  $20  per  acre,  together  with  a  certain  proportion  of 
the  oil  produced  as  royalty.  This  royalty  varies  from  one-sixteenth  to 
one-fourth  of  the  oil  produced,  the  almost  universal  custom  being  one- 
eighth.  In  estimating  the  worth  of  the  oil  land  the  value  seems  to  have 
been  put  by  the  producer,  so  far  as  it  relates  to  the  leased  land,  at  the 
amount  paid  per  acre  for  the  lease,  while  probably  a  fair  price,  though 
a  low  one,  has  been  placed  upon  the  land  owned.  It  is  evident,  bow- 
ever,  that  this  valuation  is  not  a  fair  one,  as  certainly  it  should 
be  estimated  with  some  reference  to  the  price  paid  for  land  when 
purchased  in  fee,  having  in  consideration  at  the  same  time  the  amount 
of  oil  produced.  Under  these  considerations  it  is  believed  that  $100 
an  acre  would  be  a  very  conservative  estimate  as  the  averse  value  per 
acre  of  the  owned  and  leased  oil  lands  in  Pennsylvania.  At  this  figure 
the  value  of  these  lands  would  be  $87,339,900,  instead  of  $27^18^,857. 

The  number  of  acres  of  land  held  as  oil  territory  in  the  Pennsylvania 
and  'New  York  oil  districts,  together  with  the  total  value  of  the  same 
and  the  value  per  acre,  are  as  follows: 

StatUHcs  of  land  held  om  oil  territory  in  ike  PenneyXvania  and  New  York  oil 

dxBtHcU  in  1889, 


BUtricta. 


Bradford-Allegany 

Forest 

Warren 

Bntler-Clari  on-V  e  n  a  n  g  o- A  r  m 

strong,  etc 

Allegheny 

Beaver  and  Smith*s  Ferry 

Washington 

Greene 

Franklin 

Total 


Total 
acreage. 

Owned. 

Leased. 

Total  valne 
oflabd. 

Valne  per 
acre. 

182,861 
80,895 
88,486 

361,278 
31,971 
28,812 

112,  \m 

42,083 

4,876 

Acref. 
90,515 
12, 191 
33,744 

142,634 
2,407 

981 
2,544 

^5 
3,216 

Aeru. 
92.346 
18, 701 
54,742 

208, 6U 
29,564 
27,831 

109, 593 

41,808 

1,6G0 

$8,562,827 

G48,  :h38 

3,971,524 

8,822,204 
739, 876 
998,055 

2,703,816 
978.427 
259,790 

$47 
21 
45 

U 

23 
85 
24 
23 
63 

873,399 

288,510 

584,889 

27.184,857 

(•)•! 

a.  Average. 

The  total  capital  invested  in  the  production  of  crude  petroleum  in 
Pennsylvania  and  !N'ew  York,  outside  of  that  invested  in  lands,  amounted 
in  1889  to  $62,377,151.  Of  this,  $65,936,194  was  invested  in  wells,  in- 
cluding rigs,  wells  proi>er,  engines,  boilers,  casings,  etc.;  $1,327,614  in 
tanks;  $7,255  in  tank  cars  owned  by  the  producers,  but  not  including 
those  owned  by  transportation  companies;  $1|268,928  in  pipelinee  at 
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wells,  but  not  inclading  the  lines  owned  by  the  pipe-line  transportation 
companies ;  $446,305  in  oil  in  stock  at  wells,  and  $3,390,855  in  other  prop- 
erty. One  or  two  of  these  amounts  demand  some  explanation.  It 
should  be  distinctly  noted  that  the  value  of  tank  cars  and  pipe  lines 
given  above  does  not  include  in  any  case  the  value  of  these  properties 
owned  by  the  various  pipe-line  and  other  transportation  companies,  but 
only  the  properties  of  the  several  kinds  mentioned  that  were  actually 
a  part  of  the  well  outfit. 

The  total  value  of  the  wells,  that  is,  rigs,  wells  proper,  engines,  boilers, 
and  other  apparatus,  not  including  tanks,  tank  cars,  or  pipe  lines,  was 
$55,036,194.  On  the  basis  of  31,768  producing  wells,  this  would  give 
an  average  value  c^  $1,761  per  well.  The  average  value  of  the  wells  in 
each  district,  as  shown  in  the  table  of  capital  invested  in  them,  is  given 
below: 


Average  value  per  well  in  each  of  the  districte  in  the  Pennsylvania  and  New  York  oilfielde 

in  1889, 


Districto. 


Bradford- AUogaiiy ^.« . 

FoTOHt 

Warren 

BuIter-CUrion-Venango-Arm 
strong,  etc 


AmonnU. 


$1,237 
1,3«0 
1,335 

1,M8 


Districts. 


Allegheny 

Heaver  and  Smith's  Ferry 

Washington 

Greene 

Franklin 


Amounts. 


$4,297 

4,202 

7,428 

4,071 

690 


In  the  older  districts  it  is  customary  to  estimate  the  value  of  a  weu 
at  the  price  at  which  the  material  at  the  well,  including  casings,  rigs, 
engines,  boilers,  etc.,  could  be  sold.  In  the  newer  districts,  especially 
in  the  southwestern  country,  a  much  higher  estimate  than  this  has  been 
made,  though  even  there  it  is  belie^d  that  in  arriving  at  the  value  suf- 
ficient account  has  not  been  taken  of  the  income  that  the  wells  bring  to 
their  owners. 

The  number  of  producing  wells  at  the  beginning  of  1889  was  25,420; 
at  the  close  of  1889  it  was  31,768.  Assuming  that  the  average  number 
of  producing  wells  throughout  the  year  was  in  round  numbers  28,000, 
they  produced  an  average  of  767  barrels,  worth  on  the  average  in  the 
neighborhood  of  $1.10  a  barrel,  or  $844  per  well.  This  number  of  wells 
(28,000),  producing  this  value  of  oil  in  one  year,  should  certainly  be 
worth  on  an  average  more  than  $1,761,  when  the  old  materials  from 
these  wells  will  be  worth  from  $1,250  to  $1,500  in  the  upper  region,  and 
in  the  lower  fields  from  $2,000  to  $3,000.  Some  of  the  wells  in  the 
Washington  district  will  probably  produce  from  50,000  to  75,000  barrels 
of  oil  before  they  are  abandoned. 

The  capital  invested  in  the  production  of  crude  petroleum  in  Pennsyl- 
vania and  New  York,  outside  of  that  invested  in  land,  was  as  follows  in 
1889,  by  diatricts: 
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Capital  invested  in  the  production  of  crude  petroleum  in  Penneylvania  and  Kew  TorJe  in 

1889. 


DUMcto. 


Bradford- Allegany . 

Forest 

WniTcii 

B  w  I  lerClarion- Ve- 
nango- Arnisi  rong, 
etc 

Allegheny 

Beaver  t^'id  Smith's 
Fftrr^ 

Washington 

Greene 

Franklin 

Total 


Bigs,  wells, 

engines, 

etc. 


$20,149,046 
406, 559 
5, 575, 578 


16,654,912 
1,280,455 

1, 131, 572 

9, 151, 407 

1,148,224 

435,441 


55,936.194 


Tanks. 


$534, 594 

15,911 

160, 376 


421,192 
10, 900 

21, 046 

139,  590 

13,750 

10,255 


Tank 
cars. 


$510 
495 


5,250 


1,000 


Pipelines. 


$681,549 

42,755 

215,212 


233.300 
4,771 

2,632 

81.819 

2, 762  4 

4,128 


1, 327, 614 


7,255 


1,268,928 


on  in  stock 

Decetnlier 

31, 1889. 


$181,376 

7,668 

60,820 


70,676 
6,857 

18,904 

99,054 

050 


446,305 


Other 
property. 


$2,178,293 

40, 448 

607,108 


313, 040 
28,067 

28,010 
62, 421 
27,650 
15, 818 


3,390,855 


Total. 


$23,725,368 
513,8:i6 
6,709,004 


17.698,370 
1,331,050 

1,205,164 

9, 534, 291 

1, 103, 336 

466,642 


62,377,151 


The  totals  of  capital,  acres  of  oil  land  lield  and  its  value,  and  the 
value  of  other  property  for  the  States  of  Pennsylvania  and  New  York 
in  1889,  wei*e  as  follows: 

Capital, 

Total  capital  (real  and  personal)  investtiil   in  lands,  wells,  leases,  etc., 
and  employed  in  the  basiness $89, 562, 008 

Number  of  acres  of  oil  land : 

Owned 288,510 

Leased 584,889 

Total  acreage 873,399 

Present  value  of  land,  both  owned  and  leased 27, 184,857 

Average  value  per  acre,  $31. 

Value  of  rigs,  wells,  engines,  boilers,  rtc $55,936,194 

Value  of  tanks , 1,327,614 

Value  of  tank  cars 7, 265 

Value  of  pipe  lines  at  wells  owned  by  parties  making  report 1, 268, 028 

Value  of  oil  in  stock  at  weUs  December  31,  1889 446,305 

Value  of  other  property  and  improvements 3,390,855 

Total 62,377,161 

LABOR  AND  WAGES. 

Census  statistics  of  labor  a/nd  toa^es. — ^The  total  number  of  persons 
reported  as  employed  in  the  production  of  crude  petroleum  in  Pennsyl- 
vania in  1889  was  19,832,  to  whom  was  paid  $7,423,781  in  wages.  The 
number  reported  as  foremen  or  overseers  was  1,230;  as  mechanics, 
10,049;  as  laborers,  8,256;  as  boys  under  16  years  of  age,  156;  as 
employed  in  ofiSces,  males  134,  females  7. 

Wliile  these  statistics  may  correctly  represent  what  they  claim  to 
give,  namely,  the  persons  actnaUy  employed  in  producing  crude  petro- 
leum  whose  wages  were  paid  by  the  different  individuals,  firms,  or  com- 
panies producing  petroleum,  they  are  misleading,  and  do  not  by  any 
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means  represent  the  nnmber  of  persons  actaally  employed  in  building 
rigs,  drilling  wells,  and  building  tankage  and  pipe  lines  in  the  oil 
regions.  A  great  deal  of  this  work  is  done  by  contract,  building  rigs 
at  so  much  a  rig  or  so  nuich  a  foot,  in  drilling  wells  at  so  much  a  foot, 
or  pumping  wells  at  so  much  a  day  or  so  much  a  barrel.  While  the 
amounts  so  paid  appear  in  a  statement  of  pa^^ments  for  operating, 
pumping,  and  drilling  wells,  neither  the  number  of  men  employed  nor 
the  amount  so  paid  would  appear  under  the  head  of  wages  paid  for 
labor;  nor  is  there  any  means  of  arriving  at  the  total  number  of  men 
so  employed  or  their  wages. 

The  classification  of  wages,  though  it  is  a  general  one  in  certain  de- 
partments of  the  census,  is  unfortunate  in  the  petroleum  industry,  as  it 
is  exceedingly  difficult  to  classify  the  workmen  engaged  in  drilling  and 
operating  wells  under  these  classes.  A  pumper  or  engineer  is  neither 
a  foreman,  an  overseer,  a  mechanic,  nor  a  laborer,  as  the  term  ^^ me- 
chanic" is  understood,  meaning,  as  it  does  in  the  oil  regions,  usually  a 
blacksmith,  carpenter,  or  man  engaged  in  a  similar  occupation.  In 
some  instances  a  pumper,  who  is  the  only  workman  at  the  well,  has 
been  classified  as  a  foreman  or  overseer. 

The  division  of  employes  in  the  table  of  classified  wages  given  with 
each  district  is  better  tlian  the  list  following,  but  as  in  many  instances 
no  return  was  made  in  the  table  of  classified  wages,  the  totals  of  the 
different  employes  given  in  these  lists  in  no  case  equals  the  total  num-- 
ber  of  employes  given. 

The  total  number  of  persons  employed  and  the  wages  paid  in  the  pro- 
duction of  crude  petroleum  in  Pennsylvania  in  1889,  so  far  as  the  same 
have  been  ascertained,  are  given  in  the  following  tables,  by  districts: 

Cla$»e9  of  labor  and  wages  paid  in  Pennsylvania  and  New  York  oilfields  in  1889,  hy  dis- 
tricts. 


Disfaiets. 


Bndfofd-AIlflgMiy 

Forest 

WMTen 

BnUer-CUrloii  •  Venango  •  Arm 

atn>ng,eio 

AOegheny 

Bearer  and  Smith's  F«rry 

Wasbingtim 

Oreene 

Franklin 

Total 


Foremen  or  oy emeers. 


Num- 
ber. 


1,230 


Wages. 


432 

1244,392 

13 

0,039 

120 

.   07.276 

402 

208,692 

17 

12, 613 

11 

7,550 

117 

85,356 

21 

16,071 

7 

4,685 

744,674 


Mechanics. 


Nnm- 
ber. 


3,037 

77 

1.256 

4,164 
155 
196 
894 
177 
93 


10,049 


Wages. 


$913,488 

33,785 

519,476 

1,214,336 
134,386 
175,076 
611,697 
127,335 
12,837 


3,742,416 


Laborers. 


Num- 
ber. 


2,709 

99 

866 

3,636 

142 

147 

477 

92 

88 


8,256 


Wages. 


$873,036 

42,850 

260,360 

1,099,566 
61, 131 
58,368 
254,671 
65,732 
42,739 


2,748,453 
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Clasaei  of  lahor  and  wage$  paid  in  Pmnttflvania  and  New  York  oiljleldt  in  1889,  By  dU" 

tricU — Continaed . 


DUtricts. 


Bradford- Allegany 

Forest 

Warren 

Batler-Clarion  -  Venango  •  Ami- 

ntning,  etc 

Alleghany 

15eaver  and  Snilth'ii  Ferry 

Washington 

Greene 

Frankltn 


Total 


BoysnnderlO 
yean. 


Num- 
ber. 


31 


20 
06 


39 


156 


Wages, 


$6,587 


6,600 
16,316 


Offioe. 


Males. 


Nnm- 
ber. 


45 
2 

24 

22 
4 


23,090 


30 
6 
1 


Wagen. 


$56,470 

1,125 

11,032 


9,552 
2,125 


44,004 

8,800 

624 


53,193 


134 


133,741 


Females. 


Nnm> 
ber. 


G 


Wages. 


1360 


944 


1,304 


Total 

nnmber 

of  em 

ployte. 


6,255 

101 

2,286 

8,386 
318 
3.'>4 

1,557 
206 
188 


19,832 


Total 
wagea  paid. 


12,004,342 

86,799 

864,744 

2,639.406 
210,256 
24a  994 

1,019,418 

a>6,»38 

60,885 


7,423,781 


Employments  of  lahor  in  Pennsylvania  and  New  York  oilfields  in  ISSO^  by  distncts. 


Distrlits. 


Bradford- Allegany 

Forowt 

Warren 

Bntler-Clarion- 
Venango-Arm- 
strong, etc 

Allegheny 

Beaver  and  Smith's 
Ferry 

Waabington 

Greene 

Franklin 

Total 


Building 
rigs. 


$120, 868 

5,015 

81,048 


161,906 
8,919 

27,696 

66,780 

3,277 

2,703 


478,214 


Drilling 
wells. 


$548, 558 

31, 849 

393,668 


1,097,416 
117,977 

126,409 

873,689 

75, 747 

15, 482 


2,780,796 


Operating 

and  caring 

for  wells. 


$1,2%,  607 
45,547 
333,848 


1,326,976 
79,565 

82,089 
464,846 
101,191 

41,570 


8.7r3,139 


Torpedo- 
ing or 

cleaning 
welbt. 


^4,153 

110 

23,248 


21,230 


12,882 

3,572 

431 


106,626 


BnfldingB^^J;"« 
pairing 


or  re- 
pairing 
tanks. 


$9,286 

1,562 

11,830 


18,406 
1,069 

8,900 

52.950 

10,590 

75 


pipe 
lines. 


$18, 031 

1,5B1 

10,070 


2,974 


4,267 
3,761 


110,268 


40,004 


Office. 


$56,839 

1, 125 

11,032 


10,496 
2,125 


44,004 

8,800 

624 


135,046 


Total 
warn 
paid. 


$2,094,342 
86,799 
864,744 


2,639,406 
210,256 

240,994 

1,019,418 

206,938 

60.885 


7,423,781 


The  division  of  the  $7,423,781  into  amounts  paid  for  various  purposes 
shows  that  $478,214  was  paid  for  labor  engaged  in  building  rigs, 
$2,780,795  in  drilling  wells,  $3,773,139  in  operating  and  caring  for  wells, 
$105,626  in  torpedoing  and  cleaning  wells,  $110,268  in  building  and 
repairing  tankage  at  wells,  $40,694  in  building  and  repairing  pipe  lines 
at  wells,  and  $135,045  in  the  offices.  The  only  figures  that  require  much 
comment  are  those  relating  to  the  item  of  labor  paid  for  drilling  wells, 
which  amounted  to  $2,780,795.  This  includes  not  only  the  amount  paid 
for  drilling  new  wells,  but  in  many  instances  the  cost  of  drilling  and 
cleaning  out  old  wells.  The  number  of  new  wells  drilled  and  com- 
pleted in  Pennsylvania  and  New  York  in  1889  was  5,435.  Where  this 
was  done  by  contract  the  price  ran  flx)m  40  cents  to  $1.60  per  foot,  the 
cost  of  drilling  by  contract  including  labor,  fuel,  wear  and  tear  of  tools, 
and  use  of  machinery  and  appliances.  Possibly  60  cents  a  foot  would 
represent  the  cost  of  drilling  a  well,  of  which  not  much  less  than  40 
cents  would  be  the  cost  of  labor.    Assuming  that  the  average  depth  of 
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wells  drilled  in  PennsylvaDia  and  l^ew  York  in  1889  was  1,200  feet,  this 
would  make  the  cost  of  labor  per  well  in  round  numbers  $500,  making 
the  total  cost  of  labor  in  drilling  the  5,435  wells  driUed  in  1889 
$2,717,500.  A  portion  of  this  sum  should  be  added  to  the  $2,780,795 
given  as  the  labor  cost  paid  for  drilling  the  same.  Eelative  to  drilling 
by  contra<;t,  very  full  information  on  this  subject  has  been  received 
from  Mr.  J.  L.  Wilson,  secretary  of  the  Well  Drillers'  Association,  of 
Titusville,  Pennsylvania.  Estimating  the  cost  of  wells  in  what  is 
known  as  the  Upper  district,  Mr.  Wilson  gives  the  following  figures: 
Cost  of  rig,  from  $275  to  $325;  lumber  in  rig,  from  8,000  to  10,000  feet, 
worth  from  $8  to  $11  per  thousand;  iron,  $70  to  $80;  timber,  besides 
the  lumber  mentioned  above,  $30  to  $50;  carpenters'  work  and  grading, 
$75  to  $90;  carpenters'  wages,  from  $2  to  $3.50  per  day  of  10  hours. 

Eelative  to  the  cost  of  machinery,  Mr.  Wilson  states  that  it  is  diffi- 
cult to  give  exact  information,  as  it  is  not  known  just  how  long  machinery 
will  last,  its  work  being  divided  between  drilling  and  pumping.  Drill- 
ing machinery  rents  for  drilling  purposes,  however,  at  from  10  to  15 
cents  per  foot  of  drilling  done,  or  from  $50  to  $75  for  30  days,  the 
machinery  including  boiler,  engine,  pipes  and  fittiugs,  belt,  and  bull 
rope.  Boilers  used  in  the  oil  region  cost  from  $275  to  $425,  engines 
from  $150  to  $180,  belts  from  $30  to  $50,  bull  ropes  from  $15  to  $20, 
and  \n\yes  and  fittings  from  $5  to  $10. 

Drilling  costs  in  the  upper  region  from  40  to  50  cents  per  foot.  This 
includes  cost  of  labor,  fuel,  wear  and  tear  of  materials,  and  rent  of 
tools,  including  ropes,  the  first  cost  of  tools  and  rope  being  from  $800 
to  $1,000*  The  depth  of  the  new  wells  of  the  upper  regions  is  from 
600  to  1,000  feet,  the  time  consumed  in  drilling  being  from  8  to  15  days 
of  24  hours  each,  drilling  being  continued  night  and  day.  The  cost  of 
labor  is  as  follows:  2  drillers,  at  from  $3  to  $4.50  per  day  of  12  hours; 
2  tool  dressers,  at  from  $2.50  to  $3.50  per  day;  fuel,  4  to  5  cents  per  foot 
of  well  drilled,  and  casing  from  30  to  45  cents  per  foot.  The  amount 
used  is  from  150  to  400  feet.  Tubing  used,  according  to  depth  of  well, 
at  from  13  to  17  cents  per  foot;  fittings  per  well,  $12  to  $25;  sucker 
rods,  5  to  7  cents  per  foot.  The  amount  of  sucker  rods  used  is  the  same 
as  tubing,  varying  with  the  depth  of  the  well.  The  cost  of  drilling 
given  above  includes  putting  into  the  well  the  casing,  tubing,  and  rods, 
but  not  the  furnishing  of  them. 

When  the  well  is  to  be  torpedoed,  from  20  to  180  quarts  of  nitro- 
gl^'cerin  are  used,  worth  from  90  cents  to  $1  per  quart. 

The  following  is  a  condensed  statement  of  the  statistics  of  labor  and 
wages  for  the  entire  States  of  Pennsylvania  and  New  York  in  the  pro- 
duction of  crude  petroleum  in  1889: 

8taU$He9  of  lobar  and  wagn  in  ike  Ptfimaylvcmia  and  Nmo  York  oil  regiom  in  1889, 

All  labor,  not  inolading  office  force: 

Kumber  of  foremen  or  overseen 1,230 

Total  wages  paid  all  workmen  of  this  class  in  1889 $744, 674 
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StatisHcs  of  liib&r  and  wages,  etc, — Continued. 

All  labor,  not  including  office  force — Continued. 

Number  of  mechanics 10,049 

Total  wages  paid  all  workmen  of  this  class  in  1889 $3, 742, 416 

Number  of  laborers 8,256 

Total  wages  paid  all  workmen  of  this  class  in  1889 2, 748, 453 

Boys  under  16  years 156 

Total  wages  paid  all  boys  under  16  years 53, 193 

Office  force : 

Total  number  of  males 134 

Total  number  of  fem  ales 7 

Total  wages  paid  males 133, 741 

Total  wages  paid  females 1,304 

Total  n umber  of  persons  employed  and  wages  paid  in  1889 .     19, 832    7, 423, 781 

Wages  paid  for  labor: 

In  building  rigs 478,214 

In  drilling  wells 2,780,795 

In  operating  and  cariug  for  wells 3,773,139 

In  torpedoing  wells 106, 626 

In  building  or  repairing  tankage 110,268 

In  building  and  repairing  pipe  liuos 40,694 

In  office * 135,045 

Total 7,423,781 

OHIO. 

In  the  three  well-known  districts,  Lima,  Maeksburg,  and  Mecca, 
which  make  up  the  oil-producing  territory  of  Ohio,  the  product  in  1890 
was  16,124,656  barrels,  compared  with  12,471,466  barrela  in  1889.  The 
statistics  by  districts  and  the  value  are  shown  in  the  following  table: 

Total  producHon  and  value,  and  value  per  barrel,  of  petroleum  produced  i/n  Ohio  in  1889 

and  1890. 


Districts. 

1889. 

1890.                           1 

Total 
production. 

Total  value. 

Value  ner 
barrel. 

Total 
pnNluction. 

Total  yalue. 

Value  per 
barrel. 

Iiima  ............. 

BarreU. 
12,153,189 
317, 037 
1,240 

$1,822,978 

340,683 

10,834 

10.15 
1.071 
8.88§ 

BarreU, 

15,014,882 

1, 108, 334 

1,440 

♦4,504,465 

1,127,730 
12,000 

|o.ao 

1.01| 
8.331 

Macksbure 

Meoca-Beldon 

Total 

12,471,466 

.   2,173,995          0.17| 

16,124,656 

5,644.195 

0.85 

In  the  classification  of  this  oU  all  of  that  produced  in  Lima  was 
classed  as  fiiel  oil  in  1889,  that  of  the  Macksburg  district  as  illuminating, 
and  all  of  that  produced  in  the  Mecca-Belden  district  as  lubricating  oiL 
This classificationiscorrectwiththeexceptionof the Limadistrict.  While 
it  is  true  that  most  of  the  Lima  oil  that  was  consumed  in  1889  was  iised 
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as  fuel,  strennous  efforts  were  being  made  to  find  a  method  for  refluiiig 
it,  so  that  considerable  of  the  oil  that  was  produced  in  1889  and  went 
into  pipeline  stocks  haa  since  been  used  for  illuminating  purposes,  the 
oil  producing  some  22  per  cent,  of  illuminants,  the  balance  being  sold 
for  fuel  purposes.  All  of  the  oil  produced  in  the  Mecca-Belden  district 
was  used  for  lubricating  purposes,  and  all  of  that  produced  in  the 
Macksburg  district  was  what  may  be  termed  refinery  oil,  or  for  manu- 
facture into  illuminating  oil. 

In  1890  a  large  proportion  of  the  Lima  oil  was  refined  and  supplied 
domestic  consumption,  while  the  exports  of  refined  oils  were  supplied 
by  the  Pennsylvania  and  New  York  fields. 

Bringing  the  production  in  previous  years  to  the  end  of  1890,  it  is 
seen  that  the  total  product  for  the  State  aggregates  46,637,198  barrels, 
allowing,  as  has  already  been  done,  200,000  barrels  as  the  aggregate 
product  previous  to  1876. 

Production  of  petroleum  in  Ohio* 


Previous  to  1876 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 


Barrels. 


aoo.ooo 

3l,7a'J 
29,888 
:«,  179 
29, 112 
38,940 
33,867 
39, 761 
47, 632 


1884 

1885 

1H8;J 

1887 

1888 

1889 

1890 

TotAl 


BureU. 


00,061 

660,000 

1, 782, 970 

5, 018, 015 

10,010,868 

12,471.466 

16,124,666 


46,637,108 


The  enormous  increase  in  production  shown  in  the  above  table  began 
in  1885,  which  marks  the  commencement  of  developments  in  the  Lima 
field.  In  1886  this  district  yielded  1,064,026  barrels;  in  1887  it  in- 
creased four  fold  to  4,650,375  barrels;  in  1888,  to  9,682,683;  in  1889,  to 
12,153,189;  and  in  1890,  to  16,124,656,  an  amount  greater  than  Penn- 
sylvania and  New  York  together  had  produced  in  any  year  prior  to 
1878. 

Stocks. — ^The  total  stocks  of  oil  held  in  Ohio  December  31, 1888^  were 
10,243,066  barrels,  of  which  10,161,842  barrels  were  held  by  the  pipe  lines 
and  81,224  were  held  in  stock  at  the  wells.  At  the  close  of  1889  these 
stocks  had  increased  to  14,886,122  barrels,  of  which  14,415,997  barrels 
were  held  by  the  pipe  lines  and  470,125  at  the  wells.  In  1890  these  stocks 
decreased  to  10,000,000  at  the  close  of  the  year;  due  to  the  increased 
refining  at  the  wells,  there  was  a  slight  increase  to  500,000  barrels. 
The  distribution  of  these  stocks  by  districts  is  shown  in  the  following 
table: 
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Stocks  of  petroleum  in  Ohio  December  31, 1888, 1889,  and  1890, 

[Baxreli.] 


Periods. 

LinuL 

Mscksbnrg. 

Mecca- 
Beldeii. 

TotaL 

December  31,1888: 

Pioo-Iine  Btocks  .................. 

9,810,714 

78,118 

351,128 
2,726 

10,161,843 
81,224 

A t  wel Is 

380 

Total  at  close  of  1888 

9,888,832 

353,854 

880 

10,243,066 

December  31,1889: 

PiD6-liue  stocks - 

14, 106, 149 
466,308 

310,848 
3,337 

14,415,907 
470,125 

At  wells 

480 

Total  at  dose  of  1889 

14,571,467 

814,185                 480 

14,886,122 

December  31, 1890: 

Pipe-line  and  reflninir  stocks 

At  welU T 

9,400,000 
500,000 

100,000 

9,600,000 
500,000 

Total  at  close  of  1890 

9.900,000 

100,000 

10,000,000 

From  the  pi-eceding  table  it  will  appear  that  not  only  was  all  the  oil 
produced  ia  the  Macksburg  district  in  1889  disposed  of,  but  stocks  were 
drawn  ou  to  the  extent  of  nearly  40,000  barrels.  The  stocks  in  this  dis- 
trict at  the  close  of  1889  were  actually  39,669  barrels  less  than  at  the 
close  of  1888.  On  the  other  hand,  stocks  in  the  Lima  district  had  in- 
creased 4,682,625  barrels,  which  would  indicate  a  consumption  of  7,470,- 
564  barrels  of  Lilna  oil  in  1889.  It  should  be  remembered,  however, 
that  reductions  in  stocks  in  the  pipelines  do  not  always  indicate  actual 
consumption,  as  oil  may  be  carried  in  tanks  outside  of  those  owned  by 
the  pipe  lines. 

The  following  statistics  in  regard  to  the  number  of  wells  and  the  capital 
employed  in  the  Ohio  oil  industry  were  collected  with  great  care  and 
detail  for  the  Census  Office  and  are  taken  from  the  final  report: 

WelU. — '^  The  total  number  of  wells  in  all  districts  in  Ohio  at  the  close 
of  1889  was  2,640,  of  which  2,242  were  in  the  Lima  district,  390  in  the 
Macksburg  district,  and  8  in  the  Mecca-Belden  district.  At  the  close 
of  1888  there  were  1,788  wells  in  the  State  the  increase  in  1889  being 
852.  Of  this  increase,  777  were  in  the  Lima  field,  73  in  the  Macksburg, 
and  2  in  the  Mecca-Belden. 

^^  During  the  year  1889, 759  producing  wells  are  reported  as  having  been 
completed.  Of  these,  667  were  completed  in  the  Lima  district,  86  in  the 
Macksburg  district,  and  6  in  the  Mecca-Belden  district.  The  initial 
daily  production  of  all  of  these  wells  was  55,930  barrels,  an  average  of 
73yV  barrels.  The  average  initial  production  per  well  in  the  Lima  dis- 
trict  was  82^  barrels  per  day;  the  Macksburg  district,  13^Vi  ^^  Mecca- 
Belden,  one  half  barreL 
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<<  The  well  statiBtics  for  the  whole  State  of  Ohio  for  1889  are  as  follows: 


Well  record. 


Number. 
Total  prodnrln^  wells  Deoember  81, 1888. . .  1, 788 
ToUl  produciu;;  woUa  Deoember  31, 1889. . .  2, 640 

Total  flowiii;r  welU  Decombor  31, 1888 255 

Total  tlo win  •'  welU  December  31, 1880 785 

Total  puntpi II g  wells  December  31, 1888 1,533 

Total  pampin^  wells  December  31, 1889 1, 855 

Wells  completoa  lu  1889 825 

Drr  boles  in  1889 66 


Number. 

Prodncing  wells  oompletod  in  1880 760 

Initial  daily    prodactlon    of    new  wells 

(barrels)  55,930 

Rigs  building  Deoember  31. 1888 26 

Rigs  building  December  3] ,  1889 50 

Wells  drilling  December  31, 1888 38 

Wells  drilling  Deoember  31, 1889 46 


Value  of  materials  used  in  pumping,  curing  for,  and  operating  wells  in  1889,  $650,503. 

Capital. — "The  total  capital  invested  in  the  oil  business  in  Ohio  in 
1889,  according  to  the  reports  received,  was  $17,771,162.  Of  this, 
$9,9G3,302  represents  the  value  of  land  and  $7,807,850  the  vaJne  of 
wells,  tanks,  pipe  lines,  oil  in  stock  at  wells,  and  other  property  and 
improvements. 

"Of  the  total  capital,  as  above  stated,  $16,802,637  was  invested  in  the 
Lima  district,  $944,721  in  the  Macksborg  district,  and  $23,794  i]\  the 
Mecca-Belden  district. 

"  Of  the  $7,807,850  invested  in  wells,  etc.,  $6,627,835  was  invested  in 
wells  proper,  including  the  rigs,  engines,  boilers,  etc. ;  $373,052  in  tanks, 
and  $123,762  in  pipe  lines  at  wells,  not  including  those  belonging  to 
pipe-line  companies;  $76,063  represents  the  stock  of  oil  at  the  wells  on 
December  31, 1889,  while  $607,138  represents  the  value  of  other  prop- 
erty, including  cash  and  improvements. 

"The  total  acreage  of  oil  lands,  both  owned  and  leased,  is  440,401. 
Of  this,23,513acresare  reported  as  ownedand  416,888  acres  as  leased.  The 
total  value  of  this  land,  both  owned  and  leased,  is  given  as  $9,963,302. 
This  is  but  $23  an  acre,  ignoring  fractions,  for  all  the  oil  lands  through- 
out the  State.  The  value  of  the  371,619  acres  of  oil  lands  in  the  Lima 
district  is  given  as  $9,693,466,  an  average  of  $26  an  acre;  that  of  the 
68,171  acres  of  land  in  the  Macksburg  district  is  stated  to  be  $255,841, 
an  average  of  only  $4  an  acre;  while  the  value  of  the  611  acres  in  the 
Meoca-Belden  district  is  $13,995,  or  an  average  of  $23  an  acre.  It  is 
evident,  as  has  already  been  stated  in  connection  with  the  general  dis- 
cussion of  the  value  of  oil  lands,  that  this  is  an  underestimate,  the  pro- 
bability being  that  to  the  actual  value  of  the  land  owned  is  added  the 
actual  amount  of  money  paid  for  the  leased  land,  and  these  two  sums  are 
taken  as  the  total  value  of  all  the  land.  Even  vrith  Lima  oil  at  the  prices 
ndiug  in  1889,  $100  an  acre  would  be  a  very  low  estimate  of  the  average 
value  of  the  oil  lands  in  the  State  of  Ohio,  and  tliis  amount  would 
I^lace  these  lands  at  $44,040,100,  instead  of  a  little  less  than  $10,000,000. 

"The  total  value  of  the  wells,  including  rigs,  engines,  boilers,  casings, 
etc,  but  excluding  the  tanks  and  pipe  lines,  as  given  below,  is  $6,627,835. 
Of  this  amount,  $5,990,285  represent  the  value  of  the  wells  in  the  Lima 
district,  $630,950  the  value  of  those  in  the  Macksburg  district,  and 
$6,600  the  value  of  those  in  the  Mecca-Belden  district.  This  would 
make  the  value  of  each  well  in  the  Lima  district  $3,672,  in  the  Maeks- 
778  MiN 21 
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burg  district  $1^618,  and  in  the  Mecca- Belden  district  $825.  As  has 
already  been  stated,  it  is  the  usual  custom  in  oil  districts  to  estimate 
the  value  of  a  well  at  about  what  the  casing,  etc.,  woidd  be  worth  to 
remove  to  another  well,  and  not  by  its  producing  capacity. 

The  consolidated  statistics  of  the  capital  in  all  of  the  districts  of 
Ohio  are  as  follows: 

Statiaiica  of  the  capital  employed  in  the  Ohio  fields  in  1889. 

Total  Cfipital  (real  aud  personal)  invested  in  lands,  wells,  leases,  etc., 

and  employed  in  the  business $17, 771, 152 

Number  of  acres  of  oil  land: 

Owned 23,513 

Leased 416,888 

Total  acreage 440,401 

Present  value  of  land  both  owned  and  leased 9,963,902 

Average  value  per  aero,  $23. 

Value  of  rigs,  wells,  engines,  boilers,  etc 6,627,835 

Value  of  tanks 373,052 

Value  of  pipe  lines  at  wells  owned  by  parties  making  report 123, 762 

Value  of  oil  in  stock  at  wells  December  31,  1889 76,063 

Value  of  other  property  and  improvements 607, 138 

Total 7,807,850 

Labor  and  wages. — In  a  general  way  it  may  be  said  that  a  large  pro- 
portion of  the  work  of  building  rigs,  drilling  and  torpedoing  wells,  and 
erecting  tankage  is  done  by  contract  and  the  items  for  the  labor  in  con- 
nection with  these  operations  do  not  appear  in  this  report;  so  also  the 
general  classification  of  foremen  or  overseers,  mechanics,  laborers,  and 
boys  is  confusing  and  misleading,  different  proprietors  classifying  the 
same  workmen  under  different  heads,  as,  for  instance,  a  pumper  who  has 
charge  of  the  works  at  the  well  will  be  in  some  cases  classed  as  a  fore- 
man, in  others  as  a  mechanic,  and  in  others  as  a  laborer. 

The  total  number  of  employes  at  the  oil  wells  in  Ohio  at  the  dose  of 
1889  was  2,123.  There  was  paid  for  labor  by  the  proprietors  of  the  wells, 
not  including,  as  stated  above,  that  paid  drillers  working  by  contract, 
$836,377.  Of  the  employes,  1,798  were  in  the  Lima  district,  318  in  the 
Macksburg,  and  7  in  the  Mecca-Belden  district.  The  amount  of  wages 
paid  in  the  Lima  district  was  $722,975,  in  the  Macksburg  $111,402,  and 
in  the  Mecca-Belden  district  $2,000.  There  were  94  men  classed  as  over- 
seers, to  whom  $71,613  was  paid  in  wages;  724  classed  as  mechanics, 
to  whom  $235,607  was  paid,  and  1,282  classed  as  laborers,  to  whom 
$509,421  was  paid.  No  boys  under  16  years  are  rei)orted  as  having 
been  employed  at  wells,  and  the  total  ofiftce  force  reported  was  23,  to 
whom  $19,736  was  paid  in  wages.  This  last  item  evidently  includes 
only  employes  in  offices,  even  if  it  includes  all  who  are  regarded  as 
of&ce  force,  and  does  not  include  owners,  proprietors,  or  officers  of 
companies. 
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The  wages  paid  for  labor  in  building  rigs  in  Ohio,  with  the  exceptions 
above  noted,  was  $^,254;  for  drilling  wells,  $174,299;  in  operating  and 
ciiring  for  wells,  $595,518;  in  torpedoing  wells,  $3,728;  in  bnilding  or 
repairing  tankage,  $9,440;  in  building  and  repairing  pipe  Unes,  $3,402, 
and  in  the  office,  $19,736. 

The  statistics  of  labor  and  wages  in  the  Ohio  oil  fields  in  1889  are  as 
follows: 

Labwr  and  wages. 

All  labor,  not  including  office  force : 

Number  of  foremen  or  overseers 94 

Total  wages  paid  aU  workmen  of  this  class  in  1889 $71, 613 

Number  of  mechanics 724 

Total  wages  paid  all  workmen  of  this  class  in  1889 235,607 

Number  of  laborers 1, 282 

Total  wages  paicTall  workmen  of  this  class  in  1889 509,421 

Office  force : 

Total  number  (males) 23 

Total  wages  paid  (males) 19, 736 

Total  number  of  persons  employed  and  wafi:os  paid  in  1889. .  2, 123    836, 377 

Wages  paid  for  labor: 

In  building  rigs 30, 254 

In  driUing  wells 174,299 

In  operating  and  caring  for  wells 595,518 

In  torpedoing  wells 3,728 

In  building  or  repairing  tankage 9, 440 

In  building  and  repairing  pipe  linos 3, 402 

In  office 19,736 

Total 836,377 

Lima  district — Probably  the  most  remarkable  oil  district  ever  devel- 
oped in  this  country  is  that  known  as  the  Lima  or  Korthwestem  Ohio 
district.  Its  discovery  opened  up  a  new  horizon  (the  Trenton  limestone) 
as  an  oil-producer.  Its  development  has  been  rapid  since  it  first  began 
to  assume  prominence  in  1885,  and  its  production  has  increased  enor- 
mously. For  a  while  it  was  believed  that  the  character  of  the  oil  was 
such  that  no.market  could  be  found  for  it  for  illuminating  purposes,  but 
this  theory  has  been  explode<l,  and  it  is  safe  to  predict  that  in  the  near 
future  a  large  portion  of  the  demand  for  illuminating  oil,  at  least  in  the 
United  States,  will  be  supplied  by  the  distillate  from  the  limestone  oil. 

The  Lima  oil  field,  according  to  Professor  Orton,  who  has  written 
most  fiilly  upon  it,  constitutes  a  flat-lying  tract  of  Trenton  limestone. 
It  is  as  near  a  level  terrace  as  an  area  of  this  sort  ever  becomes.  The 
very  gentle  slope  that  exists  in  it  is  mainly  to  the  northward,  not 
amounting  to  more  than  4  feet  to  the  mile,  and  at  times  reduced  even 
to  1  or  2  feet.  The  rises  in  the  floor,  or,  in  other  words,  the  knobs  and 
bosses  of  this  great  limestone  sheet,  are  always  favorable  to  production, 
other  things  being  equal.  In  this  field  are  included  all  of  the  oil-pro- 
ducing districts  in  northwestern  Ohio.  They  are  generally  divided  into 
the  Lima*,  Findlaj^  'Sew  Baltimore^  Saiut  Mocy'^)  Q^Vb^n^^TscL^^TS^^^^ 
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Sandusky,  and  Spencerville  fields.  Oil  was  produced  in  this  district 
in  1889  in  Auglaize,  Hancock,  Mercer,  Sandusky,  and  Wood  counties. 

The  oil  is  found  at  Lima  at  a  depth  of  1,300  feet.  It  requires  about 
sixty  days  to  drill  a  well,  the  cost  being  some  $2,500.  The  first  wells 
drilled  in  this  territory  were  none  of  them  very  large  producers.  Early 
in  188G  no  well  exceeded,  if,  indeed,  any  reached,  150  barrels  a  day. 
Toward  the  close  of  1886  and  the  first  of  1887,  however,  some  very  large 
wells  were  brought  in,  one  being  reported  at  1,500  barrels  a  day,  another 
reaching  the  1,000-barrel  limit,  and  others  maintaining  a  rate  of  several 
hundred  barrels  per  day  week  after  week.  In  1889  the  average  pro- 
duction of  the  new  wells  in  this  district  was  80J  barrels,  some  wells 
yielding  as  high  as  1,600  barrels  and  others  dropping  as  low  as  30  barrels, 
from  50  to  76  barrels  being  the  most  common  figures  of  production. 

The  Lima  oil  and,  indeed,  all  limestone  oils  differ  greatly  in  character 
from  the  oils  of  the  sandstones.  They  are  dark  or  black  and  rather 
heavy,  and  contain  sulphur  compounds.  In  these  respects  the  oils  of 
northwestern  Ohio  resemble  those  of  Canada  and  Tennessee.  These 
oils,  though  they  would  be  classed  as  rather  heavy,  differ  greatly  in 
specific  gravity.  In  the  first  wells  struck  the  oil  had  a  gravity  of  36^ 
B. ;  in  the  later  wells  it  reaches  37^  or  38°  and  in  some  even  41^. 

There  have  been  two  great  drawbacks  to  the  use  of  Lima  oil  for 
illuminating  purposes:  first,  the  presence  of  sulphur  compounds;  and, 
secondly,  the  yield  as  compared  with  the  Pennsylvania  oils.  It  is 
claimed  that  a  way  has  been  found  to  deprive  this  oil  of  its  sulphur, 
and  the  price  and  market  that  are  being  obtained  for  the  residuum 
after  distilling  off  the  illuminating  oil  have  largely  done  away  with  the 
second  objection.  As  is  stated  elsewhere,  this  oil  has  largely  entered 
into  use  as  an  illuminator. 

The  production  of  petroleum  in  the  Lima,  Ohio,  oil  fields  from  1886 
to  1890  is  as  follows: 

Production  of  petroleum  in  the  Lima,  Ohio,  district  from  1886  to  1890. 

Bamla. 

1886 1,064,025 

1887 4,650,375 

1888 9,682,683 

1889 12,153,189 

1890 15,014,882 

The  statistics  of  the  production  of  petroleum  in  the  Lima  field  in  1889 
are  as  follows: 

Total  production  and  value. 

Total  production  in  1889  (barrels  of  42  gaUons) 12, 153, 189 

Total  value  at  wells  of  all  oil  produced,  excluding  pipage $1, 822, 978 

Value  per  barrel $0.15 

Stocks  of  fuel  oil  on  hand  at  wells. 

Barrelft. 

December  31,  1888 78,118 

DccemhoTdl,  1889 466,308 
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Well  record. 

Total  nnmber  of  producing  wells  December  31, 1888 1, 465 

Total  number  of  producing  wells  December  31,  1889 2, 242 

Total  number  of  flowing  wells  December  31,  1888 157 

Total  number  of  flowing  wells  December  31,  1889 682 

Total  number  of  pumping  wells  December  31,  1888 , 1, 308 

Total  number  of  pumping  wells,  December  31,  1889 1, 560 

Number  of  wells  completed  in  1889 701 

Number  of  dry  holes  in  1889 34 

Number  of  producing  wells  completed  in  1889 667 

Initial  daily  production  of  new  wells  (barrels) 54, 800 

Number  of  rigs  building  December  31, 1888 23 

Number  of  rigs  building  December  31,  1889 57 

Number  of  wells  drilling  December  31,  1888 33 

Number  of  wells  drilling  December  31,  1889 38 

Value  of  materials  used  iu  pumping,  caring  for,  and  operating  wells  in 
1889 , $318,000 

Capital. 

Total  capital  (real  and  personal)  invested  in  lands,  wells,  leases,  etc.^ 
and  employed  in  the  business $16, 802, 637 

Number  of  acres  of  oil  land : 

Owned * 22,477 

Leased 349,142 

Total  acreage 371,619 

Present  value  of  land,  both  owned  and  leased 9, 693, 466 

Average  value  per  acre,  $26. 

Value  of  rigs,  wells,  engines,  boilers,  etc $5, 990, 285 

Value  of  tanks 355,157 

Value  of  pipe  lines  at  wells  owned  by  parties  making  report 117, 049 

Value  of  oil  in  stock  at  wells  December  31,  1889 69,946 

Value  of  other  property  and  improvements -  576, 734 

Total 7,109,171 

Labor  and  wages. 

All  labor,  not  including  office  force: 

Number  of  foremen  or  overseers 86 

Total  wages  paid  all  workmen  of  this  class  in  1889 $65, 563 

Number  of  mechanics 557 

Total  wages  paid  all  workmen  of  this  class  iu  1889 183, 210 

Number  of  laborers 1, 134 

Total  wages  paid  all  workmen  of  this  class  in  1889 454,826 

Office  force : 

Total  number  (males) 21 

Total  wages  paid  (males) 19,376 

Total  uiuuber  of  persons  employed  and  wages  paid  in  1889.  1, 798         722, 975 


:-e 


Wages  paid  for  labor : 

In  building  rigs $22,352 

In  drilling  wells 129,638 

In  operating  and  caring  for  wells .: 537, 201 

In  torpedoing  wells 3,728 
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Wagea  paid  for  labor — Continued. 

In  building  or  repairing  tankage $7,640 

lu  building  and  repairing  pipe  lines 3, 040 

In  office 19,376 

Total.. 722,975 

Classified  wages. 


Claaa  of  labor. 


Foremen 

PfimiNsrs  or  engineers 

CAfiMrntera 

Hiff  Uuildera 

Drillei-s 

Tool  dremers 

Laborers 

Teamsters 

Well  cleaners 

Sundry  mechanlos... 


Number 

of  eAch 

claaa. 


81 
977 

48 

151 

27G 

5 

ISb 

5 

20 

13 


Hange  of  wages. 


$15  to  $214  per  month. 
$5  to  $75  per  month. 
$2.60  per  day. 
$60  to  $125  per  rig. 
45  to  80  cents  per  foot. 
$3  \yer  day. 
$1  to  $2  per  day. 
$3  to  $5  {>er  day. 
$3.50  to  $5  per  day. 
$2.25  to  $2.50  per  day. 


Mackshurgy  OhiOj  district — The  second  largest  oil-producing  district  in 
Ohio,  and  the  one  producing  oil  that  compares  with  the  best  product  of 
Pennsylvania,  is  that  known  as  the  Macksburg  district.  The  chief  pro- 
duction of  this  district  is  in  Washington  county,  but  a  large  quantity 
is  rei)orted  also  from  Noble  county,  and  small  amounts  from  Harrison 
and  Belmont  counties. 

The  development  of  the  Macksburg  district  was  almost  coincident 
with  that  of  the  western  Pennsylvania  oil  fields,  the  first  well  having 
been  bored  in  1860.  This  well  was  but  56  feet  deep,  and  jrielded  many 
thousands  of  barrels  of  heavy  lubricating  oil.  It  is  reported  that  at 
first  the  daily  yield  was  from  100  to  200  barrels.  A  well  a  short  distance 
west  of  this  yielded  at  first  150  barrels  a  day.  IN'otwithstanding  th«i 
early  exploitation  of  this  district,  it  however  assumed  but  little  impor- 
tance until  the  spring  of  1884,  when  a  number  of  successful  wells  were 
bored.  During  1885  the  production  increased  rapidly,  the  runs  througb 
the  Miicksburg  pipe  line  being  661,586  barrels.  In  1890  the  production 
reached  1,108,334  barrels,  and  this  was  the  year  of  its  greatest  output. 

The  production  of  the  Macksburg  district  for  the  last  6  years  hs»8 
been  as  follows : 


Production  of  petroleum  in  the  Macksburg  j  Ohio,  district  from  1886  to  1890, 

Barrels. 

1885 661,580 

1886 703,945 

1887 372,257 

1888 291,585 

1889 817,037 

1890 ^lOSjS'i 
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Thotigli  oil  is  produced  from  4  sands  in  this  field,  the  important 
one  is  the  Berea  grit.  The  first  oil  well  in  this  formation  was  struck  in 
1878,  and  was  a  10-barrel  flowing  well. 

Search  for  oil  in  this  horizon  in  1889  was  quite  persistent.  A  dozen  wells 
were  drilled  near  Cadiz,  several  of  which  started  with  a  production  of 
from  5  to  10  barrels  of  oil  per  day,  only  a  few  maintaining  a  production 
of  4  or  5 "barrels  at  the  close  of  the  year.  In  Belmont  and  Jeflerson 
counties  some  work  was  done,  but  the  result  was,  on  the  whole,  some- 
what unsatisfactory. 

Tlio  statistics  of  the  production  of  petroleum  in  the  Macksburg  dis- 
trict in  1889  are  as  follows  : 

Total  production  and  value. 

Total  production  iu  1889  (barrels  of  42  gallous) 317,037 

Total  value  at  wells  of  all  oil  produced,  excluding  pipage •   $340, 683 

Value  per  barrel $1.07i 

Stocks  of  oil  on  hand  at  wella. 

Barrels* 

December  31, 1888 2,T26 

December  31,  1889 8,337 

Well  record. 

Total  number  of  producing  weUs  December  31, 1888 317 

Total  number  of  producing  wells  December  31 ,  1889 390 

Total  number  of  flowing  wells  December  31,  1888 98 

Total  number  of  flowing  wells  December  31,  1889 103 

Total  number  of  pumping  wells  December  31,  1888 219 

Total  number  of  pumping  wells  December  31,  1889 287 

Number  of  wells  completed  in  1889 118 

Number  of  dry  holes  in  1889 32 

Number  of  producing  wells  completed  in  1889 86 

Initial  daily  production  of  new  wells  (barrels) 1, 127 

Number  of  rigs  building  December  31,  1888 3 

Number  of  rigs  building  December  31,  1889 2 

Number  of  wells  drilling  December  31,  1888 5 

Number  of  weUs  drilling  December  31,  1889 7 

Value  of  materials  used  in  caring  for  and  operating  weUs  in  1889 $331, 255 

CapitaL 

Total  capital  (real  and  personal)  invested  in  lands,  wells,  leases,  etc.,  and 
employed  in  the  business .- $944, 721 

Number  of  acres  of  oil  land: 

Owned 745 

Leaded 67,426 

Total  acreage 68,171 

Present  value  of  land,  both  owned  and  leased 255,841 
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Average  value  per  acre,  $4. 

Value  of  rigSy  wolls,  engines,  boilers,  etc • $630,960 

Value  of  tanks 17,450 

Value  of  pipe  lines  at  wells  owned  by  parties  making  report 6, 695 

Value  ofoil  in  stock  at  wells  December  31, 1889 3,731 

Value  of  other  property  and  improvements 30,054 

Total 688,880 

Labor  and  wages. 

All  labor,  not  including  office  force: 

Number  of  foremen  or  overseers 8 

Total  wages  paid  all  workmen  of  this  class  in  1889 $6, 060 

Number  of  mechanics 16^ 

Total  wages  paid  all  workmen  of  this  class  in  1889 52, 397 

Number  of  laborers 141 

Total  wages  paid  all  workmen  of  this  class  in  1889 52, 595 

Office  force : 

Total  number  (males) 2 

Total  wages  paid  (males) 360 

Total  number  of  persons  employed  and  wages  paid  in  1889 318      111,  402 

Wages  paiS  for  labor: 

In  building  rigs $7, 902 

In  drilling  wells 44, 661 

In  operating  and  caring  forwoUs 56,317 

In  building  or  repairing  tanks 1, 800 

In  building  and  repairing  pipe  lines 362 

In  office 360 

Total 111,402 

Classified  wages. 


Claas  of  labor. 


Foremen 

Pampers  or  enginecrB 

Carpenters 

Kif(-builclora 

Drillers 

Tool-dreft8or6 

Laborers 

Teamsters 

Sundry  mechanics  — 


Number 

of  eaoli 

class. 


10 

HI 

41 

75 

131 

13 

24 

3 

8 


Range  of  wages. 


$40  to  $75  x>er  month. 
$10  to  $60  per  month. 
$2.50  per  day. 
$50  to  $205  per  rig. 
45  to  60  cents  per  foot. 
$2  to  $3.50  per  day. 
$1  to  $2  per  day. 
$3  to  $5  per  day. 
$2.50  per  day. 


Meeca-Belden  district — The  wells  in  tbis  district  are  located  in  Lorain 
and  Tmmbull  counties  and  include  the  Grafton  and  Mecca-Belden  dis- 
tricts.   All  the  oils  in  this  district  are  from  the  Berea  grit. 

These  districts  produce  a  lubricating  oil  from  a  few  shallow  wells. 
The  total  production  in  1889  was  1,240  barrels,  worth  at  the  railroad 
station,  3  miles  distant,  package  included,  from  30  to  35  cents,  ac- 
cording to  quality.  There  were  eight  producing  wells  in  1889,  and  all 
were  pumped  by  heads.    The  oil  is  obtained  mixed  with  water  highly 
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charged  irith  hydrogen  sulphide,  as  many  as  1,000  barrels  of  water  be- 
ing often  pnmped  out  for  one  barrel  of  oil.  The  wells  are  owned  and 
oi)erated  by  farmers,  who  engage  in  this  work  when  circumstances 
}>ermit.  The  weUs  range  from  50  to  60  feet  deep,  at  which  depth  a 
fissure  or  crevice  is  found  containing  inexhaustible  quantities  of  water, 
carrying  a  greater  or  less  amount  of  oil.  This  water  is  collected  and 
the  oil  permitted  to  settle,  when  it  is  skimmed  ofif  and,  after  settling, 
is  heated  by  steam  to  still  further  drive  off  the  water,  and  it  is  then 
put  up  in  barrels  and  sold.  A  well  was  drilled  in  1889  to  a  depth  of 
2,375  feet  with  the  hope  of  obtaining  a  larger  amount  of  oil,  but  without 
success. 

There  are  no  productive  wells  now  in  Mecca  proper,  all  being  in  East 
Mecca. 

WEST    VIRGIKIA. 

The  descriptions  given  in  Pennsylvania  of  the  Lower  oil  field,  the 
character  of  the  strata  and  of  the  oil  produced,  will  apply  to  the  Mount 
Morris  and  the  Turkey  Foot  districts.  That  given  in  Ohio  concerning 
the  Macksburg  district  will  apply  to  the  Eureka.  Kegarding  the  other 
districts,  it  is  sufKcient  to  say  that  in  most  of  the  producing  wells  of 
the  Yolcauo  and  Burning  Springs  districts  the  oil  is  found  near  the  top 
of  the  carboniferous  rocks. 

Production. — ^The  total  production  of  petroleum  in  West  Virginia  in 
1889  was  544,113  barrels,  valued  at  $653,827,  or  $1.20 J  per  barrel;  in 
1890, 492,578  barrels,  valued  at  $1.01f  per  barrel.  In  1889  the  Turkey 
Foot  district  produced  199,460  barrels;  the  Mount  Morris,  174,758  bar- 
rels; the  Volcano  and  Eureka,  165,735  barrels,  of  which  23,002  barrels 
were  lubricating,  and  the  Burning  Springs,  4,160  barrels;  making  a 
total  of  620,511  barrels  of  illuminating  oil,  valued  at  $595,730,  or  $1.14^ 
I)er  barrel,  and  23,602  barrels  of  lubricating  oil,  valued  at  $58,097,  or 
$2.46^  per  barrel.   Tabulating  these  figures,  the  result  is  as  follows: 

Total  production  and  value  of  petroleum  produced  in  West  Virginia  in  1889  and  1S90» 


DUtricta. 

1889. 

1890. 

Total  pro- 
duction. 

Total 
value. 

Price  ner 
barrel. 

Total  i>ro- 
ductioD. 

Total 
value. 

Price  per 
barrel. 

Turkey  Foot 

BarreU. 

199,460 

174, 758 

185,735 

4,10U 

$243,192 

194,949 

211,526 

4,160 

l.llX 
1.27| 
l.UO 

Barrelt. 

Mount  Morris 

Volcano  and  Eureka 

Bnming  Springs 

Total 

544, 113 

653,827 

1.20i 

492, 578 

$501, 198 

♦1.  OIJ 

■^ 

Production  €md  stocks. — ^There  are  no  separate  reports  of  stocks  of 
West  Virginia  oil  held  by  pipe  lines.  The  stocks  held  in  Turkey  Foot 
and  Mount  Morris  are  probably  reported  with  the  stocks  of  the  pipe 
line  in  southwestern  Pennsylvania,  while  the  stocks  of  Eureka  oil  held 
by  pipe  lines  are  in  the  Macksburg  report.    There  were,  however,  6,104 
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barrels  of  oil  in  stock  at  wells  December  31, 1888,  and  6,835  barrels  De- 
cember 31,  1889.  As  the  production  of  December,  1888,  was  19,060 
barrels,  this  would  make  the  stocks  at  wells  at  the  close  of  December, 
1888,  32.03  per  cent,  of  the  production  of  that  month.  The  production 
of  December,  1889,  was  81,453  barrels,  and  6,835  barrels  were  held  in 
stock  at  wells  at  the  close  of  the  month,  making  stocks  at  wells  but  8.39 
l)er  cent,  of  the  production  for  that  month. 

The  general  statistics  in  the  Census  report,  referring  to  the  West  Vir- 
ginia field  are  as  follows: 

The  number  of  producing  wells  in  West  Virginia  at  the  close  of  De- 
cember 1888,  was  505,  and  623  at  the  close  of  December,  1889.  Of  the 
wells  producing  in  this  field  at  the  close  of  1888,  eight  were  flowing  and 
497  xmmpiug.  At  the  close  of  1889  there  were  23  wells  flowing  and  600 
pumping.    The  well  statistics  for  the  entire  region  are  as  follows : 

Well  record. 


TotAl  nnmlier  of  prmladng  weUn  December  31, 1888. . 
Total  nuniber  of  ptwluciiig  wolU  December  31. 1889.. 

Total  number  of  flowing  welln  Deceml>er  31, 1888 

Total  number  of  flowing  welli)  December  31, 1880 

Total  number  of  pumping  wells  December  31, 1888. .. 
TotJil  number  of  pumping  wells  December  31, 1889. .. 

Number  of  welU  complete<l  in  1880 

Number  of  dry  holes  in  1889 

Number  of  producing  wells  completed  in  1880 

Initial  daily  production  of  new  wells  (bnrrcls) 

Number  of  rIgM  building  December  31, 1888 

Number  of  rigs  building  December  31, 1889 

Number  of  wells  drilling  Decembers],  1888 

Number  of  wells  drilling  December  31, 1889 .* 

V'alue  of  materials  used  in  caring  for  and  operating 
wells  in  1880 


Turkey 
Foot. 

Konnt 
Morris. 

Volcano 

and 
Eareka. 

Burning 
Springs. 

5 
103 

493 

400 

7 

8 

486 

482 

29 

7 
7 
1 
1 
6 
6 

23 

11 

5 

92 

153 

40 

113 

8«726 

2 

11 

2 

15 

$02,254 

3 

20 
24 

1 

23 

3,288 

1 
3 

29 
567 
2 
2 
3 
5 

16,370 

4 
$25,136 

1 

505 

623 

8 

23 

497 

600 

206 

41 

165 

7,501 

5 

16 

5 

24 

$122,760 


The  total  capital  invented  in  oil  production  in  West  Virginia  in  1889 
was  $1,472,598.  Of  this  amount  $411,603  represents  the  value  of  laud 
and  $1,060,935  the  value  of  other  property. 

The  amount  of  land  lield  as  oil  land  in  this  State  is  120,219  acres,  of 
which  396  acres  were  owned  and  119,823  acres  leased.  Tlie  value  of 
this  laud  was  $411,663,  or,  ignoring  fractions,  $3  an  acre.  To  this  amount 
should  be  added  17,630  acres  of  land  leased  for  oil  purposes  on  which 
no  developments  have  been  made,  representing  an  outlay  for  leases  of 
$10,243. 

The  total  amount  of  capital  invested  in  other  property  was  $1,060,935. 
Of  this  amount  $985,769  represents  the  value  of  rigs,  wells,  etc.,  $35,904 
the  value  of  tanks,  $3,775  the  value  of  pipe  lines,  $17,713  the  value  of 
oil  in  stock  at  wells,  and  $17,774  the  value  of  other  property. 

As  there  were  623  producing  wells  in  this  State  at  the  close  of  the 
year,  and  the  value  of  these  wells  was  $985,769,  the  value  of  each  well 
would  be  $1,582. 

The  remarks  made  in  Pennsylvania  in  discussing  the  question  of  laud 
and  value  of  wells  will  apply  here  also. 
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In  the  following  table  will  be  found  a  statement  of  the  capital  used  in 
WesI  Virginia,  by  districts,  and  its  division  into  totals  of  land  and  other 
property: 

Capital  invested,  by  districti. 


Districts. 


Turkey  Foot 

Monnt  Morris 

Volcano  and  Eureka 
Burning  Springs 

Total 


Ttftsl  capital. 


$489,180 

601,254 

476,028 

6,136 


1,472,506 


Valae  of 
land. 


$188, 178 

142,111 

80,718 

661 


411,668 


Total  valae 

of  other 

property. 


$801,007 

B5A,143 

885,  Sl« 

5,475 


1,060,085 


The  following  table  shows  the  acreage  of  land  in  each  district  in  West 
Virginia,  together  with  the  value  of  the  same  and  the  value  per  acre: 

Acreage  and  value  of  land. 


Districts. 


Turkey  Foot 

Mount  Morris 

Volcano  and  Eureka 
Burning  Springs 


Total. 


Owned. 


Aeret. 

50 

244 

100 

2 


806 


Leased. 


Aem. 

82,205 

48,063 

86,405 

1,870 


119,823 


TotaL 


Aer€». 

82,345 

49.307 

86,505 

1,072 


120,210 


Total 
ralne. 


8188,173 

142.111 

80,718 

661 


411,663 


Value 
per  acre. 


$5.82 

2.88 

2.21 

.34 


a8.42 


•Arerage. 

In  the  following  table  will  be  found  the  division  of  the  capital  invested 
in  West  Virginia  other  than  land: 

Divisian  of  capital  oiker  than  land. 


Districts. 

Hig«. 
wells,  etc. 

Tanks. 

Pipeline. 

Oil  in 
stock. 

Other        Value 
property,  per  well. 

TotaL 

TurksT  Foot 

$201,210 

337, 114 

852,705 

4,650 

$6,413 

6,056 

22,610 

825 

$620 

110 

3,045 

$850 

863 

16,000 

$1,014 

15,000 

860 

$2,827 

14,657 

720 

664 

$301,007 

350,143 

885,310 

5,475 

Vonn^  Morris- -.-r ».,..., 

Volcano  and  Eureka 

ItnmivKr  Knrlnflm 

Total 

065,760 

35,004 

8,775 

17,713 

17,774 

a],582 

1,060,085 

•  Average. 

Lobar  and  wages. — ^The  total  number  of  employes  returned  as  engaged 
in  the  production  of  crude  petroleum  in  West  Virginia  at  the  close  of 
1889  was  339,  who  were  paid  $160,974.  The  division  of  these  workmen 
into  classes  and  wages  paid  is  as  follows: 

All  la^or,  not  inclnding  office  force: 

Nnmberof  foremen  or  overseers 17 

Total  wages  paid  aU  workmen  of  this  class  in  1889 $14,520 

Knmber  of  mechanics 213 

Total  wages  paid  aU  workmen  of  this  class  in  1889 108,  298 

Nomber  of  Imborers 107 

Total  wages  paid  all  workmen  of  this  class  in  1889 36,756 
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Office  force: 

Total  unmbor  (males) 2 

Total  wages  jjaid  (males) $1, 400 

Total  uumber  of  persons  employed  and  wages  paid  in  1889 339    160, 974 

The  character  of  work  for  which  this  total  amoantof  wages  was  paid 
is  shown  in  the  following  table: 

Wages  paid  for  labor. 

In  building  rigs $19,869 

IndriUing  wells 82,312 

In  operating  and  caring  for  wells 55, 903 

In  torpedoing  wells 30 

In  bnilding  or  repairing  tankage 1,460 

In  office 1,400 

Total ; 160,974 

COLORADO. 

Though  indications  of  petroleum,  such  as  oil  springs,  sandstones  im- 
pregnated with  petroleum,  or  with  the  residuum  after  evaporation,  and 
"oozes,''  are  reported  from  many  parts  of  Colorado,  the  only  locality 
from  which  oil  has  been  produced  in  paying  quantities  is  the  field 
located  in  the  valley  of  the  Arkansas,  near  Florence,  in  Fremont 
county,  known  as  the  Florence  field.  This  field  extends  from  near 
Canyon,  8  miles  above  Florence,  to  an  as  yet  undetermined  distance 
southeast  of  Florence.  The  present  productive  field  is  confined  to  a 
small  area,  about  2  miles  square,  of  the  valley  of  the  Arkansas  river, 
and  adjacent  "mesa"  or  table  land.  It  is  reached  by  the  Denver 
and  Kio  Grande  and  Atchison,  Topeka,  and  Santa  Fe  railroads.  The 
productive  wells  at  present  seem  to  be  confined  to  a  basin  1^  to  2  miles 
wide.  East  and  west  of  this  basin  the  petroleum  is  displaced  by  water. 
A  notable  spring  of  soda  water  was  recently  struck  about  2  miles  east 
of  Florence  at  a  depth  of  2,200  feet,  the  water  issuing  from  the  ground 
at  a  temperature  of  80°  F.  The  length  of  this  basin  is  northwest  and 
southeast.  What  its  extent  is  along  its  length  is  not  as  yet  determined. 
The  first  wells,  as  will  be  seen  below,  were  struck  near  Canyon,  about 
8  miles  northwest  of  Florence.  But  these  wells  have  been  aban- 
doned, and  all  the  production  is  in  the  immediate  vicinity  of  Florence. 
The  drilling  at  the  present  time  is  chiefly  toward  the  southeast  from 
Florence,  toward  Pueblo,  the  larger  bodies  of  land  held  by  the  differ- 
ent companies  being  in  this  direction.  Wells  have  been  bored  near 
Pueblo,  about  30  miles  down  the  river,  which  have  yielded  water  abun- 
dantly, but  no  oil.  There  is  quite  a  stretch  of  country  just  below  Flor- 
ence which  has  the  same  geological  structure  as  that  in  which  the  wells 
have  been  drilled.  It  is  possible  that  the  oil  field  may  extend  some 
distance  down  the  river  toward  Pueblo.  • 

As  stated  above,  indications  of  oil  have  been  found  in  many  other 
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places  in  Colorado.    Beneath  the  Laramie  deposit  the  Colorado  group 
«f  the  cretaceous  formation  consists  of  bituminous  shales  1,GOO  to  2,000 
:feet  in  thickness.    These  have  been  disturbed  in  the  vicinity  of  the 
^nountains,  and  gas  and  oil  have  been  found  issuing  from  them  in  many 
3)laces,  as  on  the  north  branches  of  the  San  Juan  river,  in  the  coal  basin 
below  Glen  wood  Springs,  aud  in  the  White  River  country.    These  bitu- 
minous shales  of  the  Laramie  have  yielded,  and  probably  will  still  yield, 
large  quantities  of  petroleum.    At  Morrison,  11  miles  from  Denver,  on 
tlie  Denver  aud  South  Park  railroad,  the  Denver  Natural  Gas  and  OQ 
Company  is  drilUng  for  oil,  encouraged  by  the  presence  of  a  sand  rock 
colored  dark  brown  or  black  by  the  residual  products  of  the  liquid 
hydrocarbons,  which  exists  five-eighths  of  a  mile  west  of  the  drilling 
point.    The  rock  outci*ops  at  this  point,  dipping  about  30°  east.    Drill- 
ing was  begun  five-eighths  of  a  mile  east  of  the  outcrop  under  the  sup- 
position that  oil  would  be  found  at  greater  quantities  at  this  depth. 
The  drilling  is  in  a  shale,  and  wiis,  in  May,  1891,  down  to  a  depth  of 
1,950  feet,  no  oil  having  been  reached  at  that  time.    The  driUing  of  this 
well,  known  as  the  Morrison  well,  has  been  discontinued. 

The  first  indications  of  petroleum  in  Fremont  county  were  found  at 
Oil  Springs,  about  6  miles  northeast  from  Canyon  and  half  a  mile 
above  the  mouth  of  Oil  Creek  canon.  Mr.  Joseph  Lamb  and  other 
pioneers  claimed  to  have  seen  the  springs  in  1859,  but  Mr.  Gabriel 
Boweu  is  generally  credited  with  the  discovery.  In  1862  the  late  Mr. 
A.  M.  Cassady  purchased  the  springs  from  Mr.  Bowen,  and  in  March  of 
the  same  year  began  collecting  the  crude  oil  by  sinking  6  welLs,  first 
digging  and  sinking  shafts,  following  with  spring-pole  and  drill  to  a 
depth  of  60  to  100  feet.  Two  wells  were  sunk  from  300  to  500  feet,  but 
oil  was  only  found  near  the  surface. 

Between  the  years  1862  and  1865  Mr.  Cassady  collected  and  refined 
oil,  most  of  which  was  transported  by  team  and  sold  in  Pueblo,  Denver, 
and  Santa  F^.  For  some  of  the  refined  oil  he  realized  as  high  as  $5 
X>er  gaUon. 

As  Mr.  Cassady's  method  of  refining  was  crude  and  expensive,  the 
advent  of  railroads  across  the  plains  from  the  Missouri  river  rendered 
his  industry  unremunerative  and  he  abandoned  it.  Other  parties  at 
later  dates  attempted  to  sink  wells  in  the  same  locality,  but  without 
success. 

La  1881,  while  a  well  was  being  drilled  near  the  coal  mines  at  the 
town  of  Coal  Creek  for  a  water  supply,  oil  was  discovered  at  a  depth 
of  1,260  feet.  A  company  was  organized,  composed  of  citizens  of 
Canon  City,  called  the  Land  Investment  Coal  aud  Oil  Company,  which 
commenced  operations  in  November,  1882,  and  on  April  7,  1883,  after 
expending  about  $20,000,  struck  oil  on  the  farm  of  Mr.  Eilwin  Lobach, 
near  the  town  of  Florence,  the  present  center  of  the  oil  industry  oif 
Colorado.  This  company  was  not  successful,  and  in  a  few  years  was 
merged  into  the  Colorado  Oil  Company,  which  company,  with  tho 
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ArkaDsas  Valley  Oil  and  Land  Company  and  other  interest,  organized 
the  United  Oil  Company  in  1887. 

Other  operations  since  the  organization  of  the  United  Oil  Company 
have  been  undertaken  at  Florence.  The  only  one,  however,  operating 
in  the  census  year  was  the  Florence  Oil  and  Eeflning  Company.  These 
two  companies  produced  all  the  oil  from  this  district  in  1889.  Four 
other  companies,  however,  have  since  begun  operations  in  this  field, 
namely,  the  Eocky  Mountain  Oil  Company,  Triumph  Oil  Company, 
Colorado  Coal  and  Iron  Company,  and  the  Beaver  Land  Comx^any. 

The  geology  of  the  country  near  Florence  is  very  simple.  The 
Arkansas  valley  at  Florence  has  cut  through  the  Laramie  group,  the 
upper  member  of  the  Cretaceous,  exposing  the  upper  portion  of  the 
Colorado  group,  the  middle  member  of  the  Cretaceous.  East  and  west 
of  Florence  the  rocks  of  the  Laramie,  sandstones  and  shales,  with  beds 
of  coal  lying  nearly  horizontal,  are  exposed  on  the  mountain  side.  In 
the  valley  at  Florence,  where  the  wells  have  be^n  put  down,  the  forma- 
tion consists  almost  entirely  of  blue  or  bluish-black  shale,  having  a 
thickness  of  from  3,000  to  4,000  feet.  The  wells  are  all  sunk  in  this 
shale,  no  well  that  has  yet  been  put  down  having  passed  through  it, 
though  some  wells  have  been  drilled  3,500  feet  or  more.  Farther  up 
the  valley  of  the  Arkansas  these  sedimentary  strata  are  uplifted  and 
rest  against  a  granite  axis  of  the  Greenhorn  range.  The  slate  or  shale 
in  which  the  oil  is  found  dips  southwest  about  10°.  As  stated  above, 
the  wells  drilled  in  this  district  have  never  gone  through  the  shale, 
which  lies  just  below  the  drift,  but  it  is  questionable  if  the  origin  of  the 
oil  is  in  the  shale.  The  indications  are  that  it  drains  into  the  shale 
probably  from  the  direction  of  Caiion  City.  It  is  noted  in  drilling  that 
when  the  shale  seems  to  be  solid  and  unbroken  no  oil  is  found,  but 
when  in  drilling,  crevices  are  struck  and  the  strata  appears  broken,  oil 
is  almost  sure  to  be  discovered.  A  well  at  a  given  point,  which,  when 
drilled,  shows  crevices  and  broken  strata,  may  produce  150  to  200  bar- 
rels a  day,  whUe  another  well  100  feet  from  it,  drilled  through  solid 
shale,  will  not  give  the  least  indication  of  oil.  About  one  well  in  three 
has  proved  a  producer. 

The  depth  at  which  oil  is  found  varies  greatly.  There  are  producing 
wells  as  deep  as  1,960  feet,  and  others  not  over  1,000  feet.  In  one  case 
there  are  two  wells  within  300  feet  of  each  other,  in  one  of  which  oil  was 
found  at  a  depth  of  1,630  feet,  and  in  the  other  no  oil  was  found  until 
1,960  feet  had  been  reached.  The  earlier  wells  of  the  Florence  field 
were  driUed  1,000  to  1,200  feet.  In  many  cases  these  wells,  after  pro- 
ducing for  a  while,  ceased,  but  upon  drilling  deeper  they  began  produc- 
ing again.    No  water  is  found  in  the  weUs  after  leaving  the  surface. 

It  will  thus  be  seen  that  the  conditions  under  which  oil  is  found  in 
Colorado  are  very  different  from  those  of  its  occurrence  in  Pennsylvania 
and  Ohio.  There  are  no  pools  as  the  word  is  understood  in  the  East, 
bat  the  oil  seems  to  flow  through  the  crevices  or  shattered  strata  to  the 
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drill  hole.  It  is  also  a  remarkable  fact  that  the  wells,  instead  of  decreas- 
ing, actaaUy  increase  in  production,  A  certain  well  on  the  property  of 
one  of  the  companies,  which  began  producing  90  barrels  of  oil,  now  pro- 
duces 150,  the  maximum  being  reached  within  a  short  time  after  the 
well  was  struck,  it  gaining  every  day  for  about  two  week^.  Another  well 
that  began  with  a  production  of  100  barrels  ran  up  in  5  days  to  210, 
and  has  been  producing  at  this  rate  for  months.  On  the  other  hand, 
sometimes  increase  in  production  is  very  gradual,  wells  that  are  now 
several  years  old  having  recently  increased  their  production.  One  well 
tliat  started  off  producing  40  barrels  in  this  way  has  recently  run  up 
to  150.  The  life  of  wells  in  the  Florence  district  is  also  very  long,  and 
some  wells  have  been  remarkable  producers,  one  having  produced  up 
to  May  1, 1891,  over  6,000,000  gallons.  The  large  production  and  long 
life  of  the  wells  of  this  district  may  be  due  to  the  fact  that  it  is  a  new 
field  and  comparatively  few  wells  have  as  yet  been  put  down. 

It  is  also  a  fact  that  it  does  not  hurt  these  wells  to  shut  them  down 
for  a  period.  Often  when  the  demand  for  oil  has  not  been  equal  to  the 
production  the  wells  have  been  shut  in,  starting  off  again  with  full  pro- 
duction when  pumped.  This  will  account  for  the  variation  in  the  num- 
ber of  producing  wells  shown  in  the  table  given  elsewhere.  This  varia- 
tion is  not  due  to  the  drilling  of  new  wells  and  the  abandonment  of  old, 
but  to  stopping  of  production  by  shutting  in  the  wells. 

The  Florence  oil  has  a  number  of  peculiarities  as  compared  with  Penn. 
sylvania.  It  is  a  heavy  oil,  being  about  31^  B.  It  contains  little  or  no 
lighter  hydrocarbon,  all  the  products  that  pass  over  in  refining  being 
sold  as  illuminating  oil.  Nor  does  the  oil  deposit  any  ^^  B.  S."  It  yields 
in  refining  about  35  to  44  per  cent,  water-white  illuminating  oils  of 
about  125^  fire  test.  There  is  little  or  no  market  for  the  residuum  from 
refining  other  than  fuel. 

Product. — The  following  table  gives  the  total  product  of  all  Colorado 
oil  wells  since  1887,  when  production  first  began,  and  includes  all  oil 
paid  as  royalty  to  owners  of  land  upon  which  wells  were  drilled.  There 
is  no  market  in  Colorado  for  crude  oil,  and  none  is  bought  and  sold 
except  a  very  small  amount  of  royalty  oil,  which  is  pumped  and  bought 
by  refineries,  and  is  paid  for  at  the  rate  of  2  cents  per  gallon  or  84  cents 
per  barrel. 

Product  of  crude  oil  in  Colorado  from  i887  to  1890, 


Tean. 


1887 
1888 
1880 
1890 


BarreU. 


76,205 
297,612 
316,476 
368,84) 
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Stock  of  crude  oil  at  welU, 


1888. 


DecemborSl 


13,092 


1889. 


January  31  . . 
February  28  . 

March  31 

April  30 

May  31 

June  30 

July  31 

August  31  . . . 
September  30 
October  31... 
November  30 
December  31 . 


Average 


10,870 

24,496 

34,792 

39,593 

41,883 

41,953 

38,355 

40,516 

35,519 

38,418 

40,^4 

51,034 

36^524 

Value  of  stock  on  hand  at  wells  December  31, 1889 $45, 267. 56 

The  value  of  these  stocks  is  calculated  on  the  same  basis  as  that  of 
production. 

Distribution  of  product — There  are  no  pipe  lines  or  distribution  lines 
used  in  Colorado.  All  oil  produced  is  consumed  by  refineries.  The 
per  cent,  of  oil  evaporated  is  very  small. 

Distribution  of  the  Colorado  oil  product, 

Barrela. 

Stocks  at  wells  December  31, 1888 13,093 

Producedin  1889 316,476 


Total 329,568 


Stock  December  31, 1889 


51,034 


Distribution  in  1889 : 

Dump  oil 277,211 

Evaporated 1,323 

Remaining  on  hand  December  31, 1889 51,034 


Total 329,568 

Total  number  of  rigs  building  but  not  completed. 


[No  rigs  building  in  months  omitted  in  1889.] 


December  31,  1888 3 

January  1,1889 2 

February  28,  1889 1 


July  31, 1889 

August  31,  1889.... 
September  30, 1889 


1 
1 

1 


Total  value  of  materials  used  in  building  rigs,  $3^600. 
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Total  number  of  rig%  completed. 
[No  rigs  completed  in  months  omitted  in  1889.] 

During — 


During — 

January,  1889 3 

February,  1889 2 

March,  1889 1 

Total  cost  of  rigs  built  in  1889,  $7,200. 

Total  number  of  welU  drilling. 
iSo  wella  drillln£  in  months  omitted  in  1889.] 


July,  1889 

August,  1889.... 
September,  1889 


1 
1 
1 


December  31,  1888 4 

January  31,  1889 3 

February  28, 1889 1 


July  31,  1889 3 

August  31,  1889 2 

September  30, 1889 2 


Total  value  of  materials  used  in  drilling  wells,  $27,500. 

Where  dry  holes  have  been  drilled  it  frequently  occurs  that  the  rig 
is  removed  and  another  well  started,  thus  reducing  the  cost  of  the  fol- 
lowing well. 

The  value  of  materials  used  in  drilling  wells  is  that  of  the  tools  and 
fixtures  necessary  to  drill  wells,  and  is  not  the  value  of  materials  used 
within  the  weUs,  such  as  tubing,  casing,  rods,  etc. 

Oil  welU  completed  in  Colorado  in  1889. 


Months. 


January... 
Pebmary . . 

March 

April 

May 

June 

Jniy 

August . . . 
Septonber 
October . . . 
Koveuiber 
December. 


Total 


Total  num 

ber  of  wells 

completed 

iu  each 

month. 


4 
3 
1 


2 
2 
1 
1 


14 


Komber  of 
dry  holes. 


8 
3 


1 
1 


8 


Number  of 
wells  pro- 
ducing. 


1 
1 
1 


1 
1 
1 


Initial  daOy 
produc> 

tion  of  new 
wella. 


Barrett. 
8 
50 
50 


90 
12 
50 


seo 


Out  of  14  wells  completed  it  will  be  noticed  that  8  were  dry  holes,  6 
only  being  productive.  The  average  initial  production  of  wells  was 
43^  barrels  for  the  first  24  hours. 

Number  of  producing  oil  welU  in  Colorado. 


Months. 

Total 

number 

producing. 

(«) 

Total 

number 

abandoned. 

Months. 

Total 

number 

producing. 

(a) 

Total 

number 

abandoned. 

1888. 
December  31 

1889. 

January  31 

Sabruary28 

Mar«h31 

23 

24 
25 
25 
12 

16 
15 

1889. 
July  31 

22 
23 
24 
24 

23 
22 

August  31 

8epiember  30 

October  31 

Novemljer  30 

December  31 

Total 

1 

1 
3 

April  30 

1 

1689. 
May  31 

• 

June  30 

778  Mm 22 


a  All  pumping. 
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Some  wells,  although  productive,  were  shut  down  during  the  year  on 
account  of  lack  of  storage  and  limited  demand  for  cnide  product  at  the 
refineries.  Six  wells  that  had  ceased  to  produce  were  cleaned,  but  with- 
out results.  Thirteen  other  wells  were  cleaned  with  good  results, 
bringing  the  production  back  to  almost  the  original  amount.  No  wells 
were  torpedoed  in  this  State  during  1889. 

Tankage. — The  tankage  in  this  State  consists  chiefly  of  cement  and 
brick  cisterns,  it  having  been  demonstrated  that  evaporation  is  less 
than  if  wood  or  iron  tankage  were  used. 

Statistics  of  oil  tanks  in  Colorado, 


Cement  and  brick. 

Do 

Do 

Do 

Do 

Do 

Iron 

Do 

Do 

Wood 

Do 


Number. 

Size. 

Capaeitr. 
(Barrels  of 
42  gallons.) 

Diameter. 

Height. 

13 
15 

Ft.  In. 
20      2 
25      0 
25      0 
31      8 
30      0 
28      7 
30      0 
59    11 
86      0 

Ft.  In. 

13    0 

12  0 
1»    0 

9    Qi 

13  4 
15    5 
22    0 
28    0 
17    6 

n72 

1,900 

1,086 

1.258 

1,511 

1,581 

2.770 

14,204 

18,105 

37 

100 

10      0 

8    0 

Tank  record. 

Total  number  of  tanks 43 

Total  capacity  of  tanks  (barrels) 42, 324 

Total  value  of  materials  used  in  building  or  repairing  tanks  in  1889 $9, 039 

Total  value  of  all  materials  used  in  building  or  repairing  tank  oars  in  1889  $7, 000 
Total  length  of  pipe  lines  at  wells,  not  including  that  belonging  to  pipe- 
line companies  (feet) - 39,228 

Total  value  of  pipe  linos  at  well $7, 904 

Sizes  of  pipe  used  and  length  of  each  size: 

3-inch  pipe  (feet) 8,781 

2-lnch  pipe  (feot) • 29,724 

1-inch  pii>e  (feet) 723 

The  amount  of  money  expended  for  tankage  at  wells  is  really  an 
expense  for  storage,  and  includes  a  limited  amount  of  expense  incurred 
from  pipe  lines  at  wells  to  refi^neries  and  storage  cisterns. 

The  condensed  statistics  of  the  production  of  petroleum  in  Colorado 
in  1889  are  as  follows: 


Total  production  and  value. 

Total  production  in  1889  (barrels  of  42  gaUons) 316,476 

Total  value  at  wells  of  all  oils  produced,  excluding  pipage $280, 240 

Value  per  barrel $0.88| 

Stocks  of  illuminating  oils  on  hand  at  wells, 

Bnrala. 

December  31, 1888 13,092 

December  31,  1889 61«034 
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Well  record. 

Total  namber  of  producing  wells  December  31,  1888 23 

Total  nimiber  of  produeiug  wells  December  31,  1889 22 

Total  number  of  pumping  wells  December  31,  1888 23 

Total  number  of  pumping  wells  December  31,  1 889 22 

Number  of  wells  completed  in  1889 14 

Number  of  dry  holes  in  1889 8 

Number  of  producing  wells  completed  in  1889 6 

Initial  daily  production  of  new  wells  (barrels) 260 

Number  of  rigs  building  December  31,  1888 3 

Number  of  wells  drilling  December  31,  1888 4 

Value  of  materials  used  in  pumping,  caring  for,  and  operating  wells  in 
1889 $27,500 

Capital  invested  in  Colorado  oil  fields. 

Total  capital  (real  and  personal)  invested  in  lauds,  wells,  leases,  etc.,  and 

employed  in  the  business $3, 000,  000 

Number  of  acres  of  oil  land : 

Owned 33,015 

Leased 6,100 

Total  acreage 39,115 

Present  value  of  land,  both  owned  and  leased 2,517,215 

Average  value  per  acre,  $64.  

Value  of  rigs,  wells,  engines,  boilers,  etc $229,659 

Value  of  tanks 63,581 

Value  of  tank  cars 8,333 

Value  of  pipe  lines  at  wells  owned  by  parties  making  report 7, 903 

Value  of  oil  in  stock  at  wells  December  31,  1889 45,268 

Value  of  other  property  and  improvements 128,041 

Total  482,785 

Labor  employed  in  producing  Colwado  oil. 

All  labor,  not  including  office  force : 

Number  of  foremen  or  overseers 5 

Total  wages  paid  all  workmen  of  this  class  in  1889 $4, 950 

Number  of  mechanics 56 

Total  wages  paid  all  workmen  of  this  class  in  1889 19, 138 

Number  of  laborers - 28 

Total  wages  paid  all  workmen  of  this  class  in  1889 8,744 

Office  force: 

Total  number  (males) 1 

Total  wages  paid  (males) 1,800 


Total  number  of  persons  employed  and  wages  paid  in  1889.      90  34, 632 

Wages  paid  in  producing  Colorado  oil. 
Wages  paid  for  labor: 

In  building  rigs $2,703 

In  drilling  wells : 8,099 

In  operating  and  caring  for  wells 21, 494 

In  building  and  repairing  pipe  linos 536 

In  office 1,800 

ToM , ^^SL 
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Classified  wages. 


Class  of  labor. 


Foremen 

Pumpers  or  engineers 

Carpenters 

IJrillers 

Tool  dressers 

Laborers 


Number 

of  eacb 

class. 


4 

20 
10 
8 
10 
38 


Range  of  wages. 


$4.17  to  $5  per  day 

$2.50  per  day 

$^>  )>er  day 

$4  per  day 

$;)  per  day 

$2  ]>cr  day 


Avenge. 

Days 
employed. 

$4.58 

330 

2.50 

145 

3.00 

86 

4.00 

127 

3.00 

112 

2.00 

115 

CALIFORNIA, 

The  petroleum  fields  of  California  where  oil  is  found  in  merchantable 
quantities  are  almost  exclusively  within  the  boundailes  of  the  southern 
counties,  though  oil  has  been  found  in  many  other  parts  of  the  State. 

The  oil-producing  territory  in  California  in  1889  and  1890  may  be 
divided  into  two  general  sections:  (1)  that  included  in  the  Santa  Paula 
region,  in  which  are  found  the  Ojai,  Sespe,  Ex-Mission  (which  includes 
the  Adams  and  other  districts),  the  Torrey  Canon  in  the  San  Fernando 
mountain,  22  miles  west  of  !N«whall,  the  San  Fernando  district^  includ- 
ing the  Pico,  Wiley,  and  Elsemere  fields,  and  the  Puente  district,  in 
which  only  one  field,  the  Puente,  is  found ;  (2)  the  Santa  Clara  district, 
in  Santa  Clara  county,  which  is  known  sometimes  as  Moody  gulch. 

The  wells  in  the  Santa  Paula  subdistrict  of  the  southern  fields  are  in 
Ventura  county ;  the  Pico  amd  Puente  subdistricts  are  in  Los  Angeles 
county. 

Oil  was  at  one  time  produced  in  San  Mateo  county,  a  short  distance 
below  San  Francisco  on  the  coast,  and  small  amounts  in  other  counties; 
but  the  only  production  in  1889  and  1890  was  in  Santa  Clara,  Ventura, 
and  Los  Angeles  counties. 

The  oil  belt  commences  near  Santa  Paula,  in  Ventura  county,  and 
extends  thence  in  a  southeasterly  direction  about  80  miles  to  Puente, 
in  Los  Angeles  county,  taking  in  the  Sespe,  Torrey  cafion,  and  other 
wells  in  Ventura  county,  Pico,  NewLall,  Elsemere,  Puente,  and  other 
districts  in  Los  Angeles  county.  This  belt  has  a  variable  width  of  from 
2  to  3  miles,  through  oil  is  not  found  all  through  the  entire  length,  it 
being  apparently  in  pools. 

Though  petroleum  has  been  known  to  exist  in  California  from  the  time 
of  its  first  settlement  by  the  whites,  no  attempt  was  made  to  utilize  the 
deposits  until  about  the  time  of  the  discovery  of  the  Pennsylvania  oil 
fields,  which  led  to  the  prospecting  for  petroleum  at  localities  pointed  out 
by  petroleum  and  tar  si)rings  and  by  seepage  from  the  asphaltum  beds. 
During  the  years  18G5  and  18G6  upward  of  70  companies  were  incor- 
porated in  California  to  search  for  petroleiun  and  a  large  amount  of 
money  was  spent,  but  no  considerable  amount  of  oil  was  found.  The 
develoi)ments  at  this  date  were  in  Los  Angeles  and  Ventura  counties. 
Discouraged  at  the  result  of  the  first  efforts,  but  little  wjis  done  until 
1875;  when  the  business  began  to  revive.    In  this  year  two  wells  were 
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put  down  in  the  Pico  canon,  which  have  been  producers  ever  since. 
These  two  wells  produced  in  1875  about  650  barrels  of  oil.  In  1877, 
6,332  barrels  were  produced  from  the  Ex-Mission  field,  and  in  1878, 300 
barrels  were  produced  from  the  Santa  Clara  district.  The  first  wells 
put  down  in  the  Pico  canon  were  drilled  with  spring  poles.  At  least 
three  weDs  were  drilled  in  this  way,  two  of  which  are  still  producing. 

The  petroleum  fields  of  California  are  the  most  interesting  m  the 
United  States.  In  many  respects  they  differ  entirely  from  any  other 
fields  yet  opened.  The  oil,  with  the  exception  of  that  from  Santa  Clara, 
has  usually,  as  its  ^^base",  asphaltum  instead  of  paraffin.  The  Pacific 
Coast  Oil  Company  at  one  time  pressed  paraffin  wax  from  the  Santa 
Clara  oil,  but  the  low  price  of  the  wax  and  the  reduction  in  the  produc- 
tion of  the  crude  compelled  them  to  discontinue  this  production.  The 
strata  in  which  the  oil  is  found  are  tilted  at  a  high  angle.  Drilling  is 
difficult  and  expensive,  owing  to  the  character  of  the  rock  and  the  angle 
at  which  the  oil-bearing  strata  stand.  The  oil,  while  carrying  but  a 
small  proportion  of  the  illuminating  hydrocarbons,  finds  a  ready  market 
as  fuel,  owing  to  the  high  price  of  coal  in  California,  and  it  contains 
jiractically  no  "B.  S.'^ 

Wliile  there  is  a  certain  general  resemblance  in  all  of  the  southern 
fields,  there  are  certain  important  differences  which  make  a  description 
of  each  field  of  importance. 

Describing  the  most  northwesterly,  the  Santa  Paula,  first,  it  may  be 
said  that  this  field  includes,  as  has  been  stated  above,  a  number  of  small 
subdivisions,  such  as  the  Ex-Mission,  Adams,  Sespe,  Ojai,  Santa  Paula, 
Torrey  canon,  and  others.  These  canons  are  sharp  ravines  cut  later- 
ally in  the  sides  of  the  mountains  and  usually  at  right  angles  with  the 
course  of  the  range.  The  strata  in  these  various  districts  stand  at  an 
angle  of  about  75  degrees.  In  sinking  wells  the  drills  pass  through 
shales  until  the  oil  sand  is  struck,  which  is  from  2  to  40  feet  in  thick- 
ness. This  sand  is  beheved  to  be  in  the  Tertiary  strata,  though  of  this 
there  is  some  doubt.  A  red  sand  that  used  to  be  regarded  as  barren  is 
now  giving  some  very  good  wells. 

The  great  angle  at  which  the  strata  stand  in  this  district  makes  drill- 
ing exceedingly  difficult,  resulting  often  in  crooked  holes,  causing  the 
drills  to  lodge  in  the  weUs  and  requiring  torpedoing  and  reaming  out 
and  very  expensive  work  in  recovering  them.  This  liability  of  the  wells 
to  become  crooked  suggested  the  employment  of  the  diamond  drill  in 
boring.  A  well  was  bored  in  this  way  at  Pico,  but  it  was  not  a  success, 
though  a  straight  hole  was  secured.  The  fine  mud  that  results  from 
the  use  of  the  diamond  drill  seemed  to  fill  up  the  interstices  in  the  rock 
and  prevented  production.  The  reaming  out  of  the  well  by  a  drill  re- 
sulted in  a  very  largely  increased  production.  The  same  fact  regard- 
ing the  tilting  strata  also  suggested  the  use  of  tunnels  in  producing 
petroleum*  Some  of  the  earliest  work  in  mining  for  petroleum  in  Cali- 
fornia was  by  the  use  of  tunnels.    In  fact,  in  the  early  history  of  this 
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field  and  of  all  soiithem  California  prospecting  for  petroleum  was  by 
these  tunnels,  wliich  were  driven  into  tbe  sides  of  the  mountains  where 
the  surface  indications,  such  as  tar  springs  or  seepage  from  asphaltum 
deposits,  gave  any  prospect  of  getting  oil.  Many  of  these  tunnels  are 
stHl  in  existence  and  some  are  producing.  One  of  these  tunnels  was 
driven  in  1804  by  a  company  of  which  Senator  Stanford  was  a  member. 
This  produced  at  first  25  barrels  of  oil  a  day.  Twelve  years  later  the 
production  had  fallen  to  8  barrels  a  day,  and  when  Messrs.  Hardison  & 
Stewart  purchased  the  property,  in  1885,  it  was  produciug  5  barrels  a 
day,  and  at  the  present  time  2  barrels  a  day.  This  method  of  produc- 
ing oil  has  never  been  in  great  favor  in  California.  It  is  somewhat  dan- 
gerous, as  is  all  tunneling.  It  is  known  locally  as  "coyoting."  There 
are  many  things,  however,  to  commend  it  for  these  fields.  As  suggested 
above,  the  difficulty  and  expense  of  drilling,  and  especially  the  caving 
in  of  the  wells,  owing  to  the  peculiar  structure  of  the  shale  through 
which  the  weUs  aie  drilled,  makes  it  difficult  and  expensive,  not  only 
to  put  down  wells,  but  to  case  off  the  water.  In  these  tunnels  there  is 
no  caving  in  of  strata,  no  casing,  no  pumping,  and  in  fact,  no  expense 
after  the  tunnel  is  once  driven.  The  first  or  Stanford  tunnel  was  driven 
360  feet.  One  driven  some  four  years  ago  was  025  feet  long.  The  oil 
was  found  in  different  strata,  and  paid  for  it  before  it  Avas  finished. 
The  yield  of  this  tunnel  was  about  00  barrels  a  day  when  first  finished; 
now  it  is  8  barrels  a  day.  The  cost  of  driving  these  tunnels  is  from  $5 
to  $10  a  running  foot.  The  wells  cost  as  much  as  this  at  times.  The 
size  of  the  tunnel  is  usually  4  by  0  feet.  In  1889  there  were  4  of  these 
tunnels  producing. 

Another  peculiarity  of  these  wells,  growing  out  of  the  tilting  of  the 
strata  above  referred  to,  is  the  great  increase  in  the  production  of 
different  wells  put  down  to  reach  the  strata  at  different  depths.  As  has 
already  been  stated,  these  strata  dip  about  75  degrees.  A  series  of  five 
wells  has  been  put  down  at  one  place  in  the  Adams  caiioh,  the  wells 
being  started  on  the  surface  at  different  heights  up  the  mountain  side 
above  the  stream  at  its  base.  The  first  well  was  put  down  a  short 
distance  abov"^  the  point  where  the  oil-bearing  rock  came  to  the  surface, 
the  presence  of  the  oil  showing  itself  by  seepage  from  the  outcropping 
rock.  The  sand  rock  was  struck  at  a  depth  of  110  feet,  and  produced 
20  barrels  a  day.  The  second  well  was  started  a  little  higher  up  the 
mountain  side,  the  rock  pitching  toward  the  mountain,  striking  the  oil- 
bearing  rock  at  a  depth  of  130  feet,  giving  a  pi*oduction  of  25  barrels  a 
day,  draining  or  perhaps  better,  stopping  production  entirely  in  No.  1. 
A  third  well  was  started  still  farther  up  the  mountain  side,  which  struck 
the  rock  at  a  depth  of  330  feet,  producing  75  barrels  a  day  and  stopping 
production  in  the  second  well.  A  fourth  well,  started  still  higher  up 
the  mountain  side,  stinick  the  rock  at  a  depth  of  682  feet  and  started  off 
producing  300  barrels  a  day,  stopping  production  in  No.  3.  The  fifth 
well  is  bdng  put  down  very  much  higher  up  the  mountain,  but  hod  not 
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struck  the  sand  cock  at  the  time  this  report  closed,  though  it  had  been 
drilled  to  a  depth  of  2,460  feet.  The  fourth  well  described  above  pro- 
duced up  to  a  given  period  123,000  barrels,  the  production  of  the  four 
wells  being  for  the  same  time  250,000  barrels.  Another  peculiarity  is 
noticed  in  these  wells.  Sometimes  the  depth  of  shale  is  very  slight,  the 
well  being  drilled  entirely  through  sand  (not  sand  rock),  a  little  oil  being 
produced  all  the  way  down.  It  is  customary  to  case  the  well  and  j>eT- 
forate  the  casing,  the  oil  flowing  in  from  the  sand  almost  the  entire 
depth  of  the  well.  In  a  short  time,  however,  the  sand  packs  around 
the  casing,  the  oil  begins  to  percolate  through  it,  and,  to  use  the  ex- 
pression of  the  region,  the  well  '^  gets  its  pace  and  is  a  stayer." 

The  oil  of  the  Santa  Paula  field  produces  about  15  per  cent  of  dis- 
tillate; 35  per  cent  can  be  secured,  but  the  quality  of  the  illumi- 
nant  is  not  satisfactory.  But  little  oil  from  this  district  is  refined,  most 
of  it  being  sold  for  fuel  purposes.  The  gravity  is  from  16^  to  32^,  the 
average  being  about  26^.  The  oil  from  the  same  region  differs  greatly 
in  its  character.  In  putting  down  wells  up  the  sides  of  a  hill,  six  or 
seven  diftfBrent  grades  of  oil  will  be  found  in  as  many  ledges.  In  one 
case  six  wells  were  put  down,  beginning  at  the  bottom  of  the  hill  and 
going  up  the  sides  400  feet.  In  the  first  well,  going  up  the  hill,  a  black 
oil  of  26^  gravity  was  found;  in  the  second  well  the  oil  was  black  and 
of  28^  gravity;  in  the  third  it  was  a  heavy  oil  and  brown ;  in  the  fourth 
well  the  oU  was  18o  gravity,  tarry  and  black;  in  the  fifth  well  the  grav- 
ity was  18^,  heavy  and  green,  and  in  the  sixth  well  the  gravity  was  30o 
and  the  oil  was  light  green  in  color  with  some  yellow. 

The  strata  in  tlie  other  districts  are  not  pitched  as  in  the  Santa  Paula, 
where  they  stand  at  an  angle  of  some  75  degreed.  In  the  Pico  field  they  are 
65  degrees,  and  in  the  Puente  30  degrees.  This  excessive  tilting  makes 
drilling  difficult  and  expensive.  Not  only  are  the  strata  yery  much  tilted, 
but  they  are  so  much  so  all  through  southern  California  that  but  little 
dei)endence  can  be  placed  in  their  continuity.  This  resulted  in  the 
early  history  of  mining  for  oil  in  California  in  the  spending  of  very 
large  sums  of  money,  but  with  very  little  result,  but  in  later  years  it 
has  led  to  very  cautious  explorations.  It  also  has  resulted  in  very 
small  fields,  with  the  exception  of  the  Santa  Paula.  In  this  field  there 
are  practically  continuous  dejiosits  for  a  distance  of  some  40  miles, 
though  the  deposits  are  in  pools.  The  Pico  producing  field  is  but  a  few 
hundred  feet,  possibly  a  mile  in  length  by  700  or  800  feet  broad,  though 
developments  are  being  made  for  8  miles,  while  the  Puente,  as  developed, 
is  but  3,500  feet  long  by  800  feet  broad.  This  also  is  probably  much 
larger. 

Many  of  the  conditions  existing  in  the  Pico  canon  are  similar  to  those 
in  the  Santa  Paula  district;  but  there  are  many  conditions  that  are 
more  manifest  here  than  in  Santa  Paula.  The  San  Fernando  dis- 
trict, as  stated  above,  comprises  three  subfields,  the  Pico,  which  is  the 
most  important,  the  Wiley,  and  the  Elsemere,  which  are  recent  develof)- 
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ments.  Tlic  Pico  field  is  some  7.5  miles  wevSt  of  ITewhall,  which  is  on 
the  Southern  Pacific  railroad ;  the  Wiley  some  5.5  miles  southwest,  and 
the  Elseincrc  2.5  miles  to  the  southeast.  These  are  all  connected  with 
]^ewhall  by  pipe  lines. 

As  has  already  been  stated,  drilling  was  begun  in  this  field  in  18^6, 
August  22,  being  the  date  of  the  beginning  of  the  first  well,  which  was 
finished  September  8.  This  well  was  drilled  to  a  depth  of  120  feet  with 
a  spring-pole.  At  the  depth  of  30  feet  oil  was  struck  in  a  shale,  giving 
a  production  of  2  barrels  a  day.  At  the  depth  of  120  feet  oil  was  found, 
also  in  shale,  the  production  being  10  to  12  barrels  a  day.  In  1887  this 
well  was  deepened  with  modem  drilling  tools  to  a  depth  of  600  feet. 
At  a  depth  of  175  feet  the  well  produced  by  pumping  30  barrels  a  day. 
In  1882  this  well  was  still  further  deepened  to  735  feet,  but  there  was 
no  increase  in  production.  The  best  sand  was  found  in  this  well  at  a 
depth  of  170  feet.  Well  No.  2,  very  close  to  No,  1,  was  drilled  in  No- 
vember, 1875,  also  with  a  spring-pole.  The  best  sand  was  struck  at  a 
depth  of  250  feet,  the  well  flowing  from  20  to  25  barrels  a  day.  At  520 
feet  the  production  was  40  barrels,  the  well  being  pumped.  In  well  No. 
3,  sand  producing  4  barrels  a  day  was  struck  at  90  feet,  another  at  145 
feet  producing  8  barrels  a  day,  while  at  170  feet  one  producing  11 
barrels  a  day  was  struck.  In  well  No.  5  the  first  oil-producing  sand 
was  struck  at  900  feet,  while  in  No.  7  sand  was  found  at  850  feet,  giving 
a  flowing  well.  The  deepest  producing  wells  in  this  district  are  from 
1,400  to  1,730  feet. 

The  same  difficulty  in  drilling  wells  exists  here  as  in  the  Santa  Paula 
district.  The  wells  are  put  down  on  the  sides  of  very  steep  caiions, 
requiring  very  expensive  work  in  securing  a  level  place  to  begin  drill- 
ing, oftentimes  requiring  blasting  in  the  mountain  sides.  Crooked  holes 
are  not  infrequent,  and  it  is  nothing  uncommon  for  wells  to  cost  from 
$6,000  to  $20,000  apiece.  Contracts  have  been  taken  in  this  district  to 
put  down  wells  at  $6  a  foot,  the  company  owning  the  land  furnishing 
fuel,  water,  and  casing.  The  wells  in  this  district  never  suffer  from 
drowning  out  by  water.  Though  some  of  the  wells  produce  both  watei 
and  oil,  the  average  proportion  of  water  to  oil  is  very  small.  In  some 
wells  the  wat^r  contains  material  in  solution  that  eats  the  casing,  mak- 
ing it  thin,  like  paper.  In  this  district  as  in  others,  considerable  gas  is 
found  in  the  wells,  which  is  utilized  for  pumping  and  drilling,  saving 
possibly  in  this  district  20  tons  of  coal  a  day.  Wells  are  never  shot  for 
production.  Sometimes  when  a  hole  is  crooked  and  tools  are  stuck  in 
them  they  are  shot  to  release  the  tools,  but  not  to  increase  the  yield  of 
oil. 

The  oil  of  the  Pico  field  is  in  some  respects  better  than  that  of  the 
other  fields,  some  of  it  containing  a  little  paraffin  occasionally,  and  it 
yields  a  larger  percentage  of  illuminants  in  refining  than  the  Santa 
Paula  oil,  crude  being  about  40°  gravity.  In  the  Wiley  subdivision  of 
the  Pico  field  two  different  oils  are  found,  taken  from  the  same  well,  a 
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green  and  a  black.  The  production  of  these  two  oils  is  about  4J  barrels 
a  day,  and  was  found  at  a  deptli  of  from  600  to  800  feet.  In  drilling 
this  well  sand,  not  sandstone,  was  struck  at  a  depth  of  from  400  to 
600  feet  This  sand  followed  the  drill  up  the  well  fully  50  feet.  It  is 
from  this  sand  that  the  oil  comes.  It  had  to  be  shut  off  from  the  well 
by  casing  and  the  casing  perforated.  A  similar  phenomenon  is  noticed 
in  the  Santa  Paula  district. 

The  Elsemere  field  was  not  developed  until  after  the  close  of  1889. 

The  Puente  field  is  located  in  the  Puente  hills,  7  miles  from  Puente 
station,  on  the  Southern  Pacific  railroad.  Oil  in  some  instances  is 
found  in  a  shale  just  above  the  sand^  but  mostly  in  the  sand.  It  has 
asphaltum  as  its  base,  carrying  about  15  per  cent.  Wells  are  struck 
at  various  depths,  but  the  best  producers  begin  at  500  feet.  It  is  diffi- 
cult to  drill  below  1,200  feet,  owing  to  the  caving  in  of  the  strata, 
noticed  in  connection  with  the  remarks  on  other  fields.  One  well  has 
been  drilled  in  this  district  to  a  depth  of  1,200  feet,  but  the  deepest  pro- 
ducer is  at  1,000  feet.  The  strata  are  very  much  pitched  and  broken,  dip- 
ping about  30  degrees  north,  the  strike  being  a  little  northwest  of  west, 
llie  field  as  at  present  developed  is  3,500  feet  long  by  800  feet  wide. 
The  fii^st  well  was  drilled  in  this  field  in  1883.  The  occasion  of  drilling 
the  well  was  the  discovery  of  a  large  amount  of  seepage  near  where  the 
weU  was  first  put  down.  No.  2  and  Ko.  3  were  drilled  early  in  1884, 
and  no  others  were  drilled  until  1886.  The  earlier  wells  up  to  Ko.  3 
were  drilled  to  the  depth  of  200  feet,  and  produced  a  heavy  oil  to  the 
amount  of  3  or  4  barrels  a  day.  These  are  still  producing,  but  in 
smaller  amounts,  £rom  1  to  2  barrels  daily.  !No.  4  well,  which  was 
drilled  in  1886,  was  also  a  small  producer,  yielding  15  barrels  a  day. 
Ko.  5,  drilled  in  1886,  began  with  a  production  of  75  barrels.  Three 
wells  were  drilled  in  1888  and  three  in  1889.  The  same  difficulty  in 
drilling  noted  in  other  districts  in  this  State  obtain  here  also,  such  as 
crooked  holes,  caving  in  of  sides,  losing  of  tools,  etc.  The  cost  of  drill- 
ing is  from  $3  to  $6  a  foot  or  more.  In  this  district  what  is  known  as 
stovepipe  casing  is  used.  This  is  a  thin  riveted  casing,  two  joints  being 
put  together,  one  being  smaller  than  the  other.  The  inner  casing  on 
one  end  projects  beyond  the  outer  casing,  while  the  outer  casing  pro- 
jects at  the  other  end  beyond  the  inner,  forming  a  socket  at  one  end, 
into  which  tlie  projection  at  the  other  fits.  The  casing  is  ticked  to- 
gether at  the  joints,  requiring  no  nuts  or  screws  or  couplings.  The 
casing  is  sometimes  jacked  down  into  j)lace.  All  of  the  oil  from  this 
district  is  piped  over  the  hills  to  near  the  Puente  station,  loaded  in 
tank  cars  and  sent  to  Los  Angeles,  and  consumed  for  ftiel.  Ko  dry 
holes  have  ever  been  found  in  this  district.  Every  well  that  has  ever 
been  sunk  was  a  producer  and  is  still  producing.  The  wells  are  all 
pumped  by  heads.  Though  one  or  two  spouters  have  been  struck,  they 
soon  dropped  in  production  and  are  now  pumping.  The  following  is 
an  analysis  of  various  tests  made  of  the  oil  from  these  wells,  having  a 
gravity  of  320: 
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Analysis  of  oil  from  the  Pnente  fieldj  Calif omia, . 

Per  oent. 

Benzine,  from  80°  to  58<> 15 

lUuminatiug,  58°  to  42° 26 

Lubricating,  42<^  to  30^ 14 

Lnbricating,  3(^Uo  24° 27 

Asphalt  (maltha) 18 

Total 100 

Statistics  of  production  of  petroleum  in  California  in  18S9  and  1S90, — 
In  the  table  given  below  are  the  consolidated  statistics  of  the  pro- 
duction of  petroleum  in  Galifornia  in  1889.  From  this  it  appears  that 
the  total  production  was  303,220  barrels,  of  which  97,264  barrels  were 
classed  as  illuminating  and  205,956  barrels  as  fuel  oil.  The  probability 
is  that  a  small  proportion  of  that  oil  classed  as  fuel  oil  was  also  sold  to 
refineries,  but  the  division  named  is  the  best  that  was  ])08sible  und^ 
the  circumstances.  The  illuminating  oil  was  priced  at  $1.25|  per  barrel 
at  the  well,  the  fael  at  $1.13f .  Some  of  this  oil  classed  as  tiiel  oil  was 
a  very  heavy  oil  carrying  a  large  percentage  of  asphaltum,  and  was  sold 
as  a  paint  for  painting  iron  pipes.  A  small  portion  of  the  oil  classed 
as  illuminating  was  sold  for  mixing  with  asphaltum  for  thinning  or 
tempering  it,  as  it  is  termed.  This  oil  brought  20  cents  a  gallon.  These 
imouiits  in  each  case,  however,  w^ere  so  small  that  they  may  be  ignored 
and  the  classification  allowed  to  stand. 


Production  of  oils  in  1889  and  1890. 


Kinds  of  oiL 


niumlnatiDg 
Fuel 

Total . 


1889. 


Bart-els. 

07,264 

205. 956 


303,220 


1890. 


BarreU. 

98,360 

209,000 


307,860 


Value  at  wells  of  all  oil  producedf  excluding  pipage,  in  1889  and  1890, 


Kinds  of  oil. 

1889. 

1890. 

Total 
value. 

Value  per 
barrel. 

Total 
value. 

Value  per 
bairel. 

Illuminatine 

$121,681 
234,364 

♦1.25  J 
1.131 

$121,701 
262,499 

$1.23 
1.25 

Fuel  

Total 

356,048 

L17| 

384,200 

1.25 

Concerning  the  other  statistics  but  little  need  be  said.  It  has  been 
exceedingly  difficult  to  collect  these  figures,  and  even  now  there  is  some 
doubt  as"  to  their  accuracy.  The  business  of  producing  crude  petroleum 
in  southern  California  is  so  complicated  in  certain  fields  as  to  lead  to 
possible  duplication  of  returns  in  some  instances  and  to  insufficient 
retams  in  others.    It  is  believed,  however,  that  the  statements  given 
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in  this  report  are  nearer  correct  than  those  usually  published  regarding 
the  production  of  crude  oil  in  California,  being  the  result  of  a  personal 
visit  by  the  writer  to  the  field. 

Stocks  of  oil  on  hand  at  welU. 

llecember  31,  1888 :  Barrel.. 

lUaminatmg 1, 768 

Fuel 5,789 

Total 1 7,647 

December  31, 1889: 

niumiuatiiig 1, 264 

Fuel 2,176 

Total 3,440 

Well  record. 

Total  number  of  produciug  wells  December  31, 1888 88 

Total  number  of  producing  wells  December  31,1889 89 

Total  number  of  pumping  wells  December  31, 1888 88 

Total  number  of  pumping  wells  December  31, 1889 89 

Number  of  wells  completed  in  1889 10 

Number  of  dry  holes  in  1889 4 

Number  of  producing  weUs  completed  in  1889 6 

Ini  tial  daily  production  of  new  wells  (barrels) 76 

Number  of  rigs  building  December  31, 1888 2 

Number  of  rigs  building  December  31, 1889 '. 1 

Number  of  wells  drilling  December  31, 1888 3 

Number  of  wells  drilling  December  31, 1889 2 

Value  of  materials  used  in  earing  for  and  operating  wells  in  1889 $61, 680 

Capital. 

Total  capital  (real  and  personal)  invested  in  lands,  wells,  leases,  etc., 

and  employed  in  the  business $2,186^968 

Number  of  acres  of  oil  land  owned 10,607 

Present  value  of  land 1,060,000 

Average  value  per  acre,  $100.  — 

Value  of  rigs,  wells,  engines,  boilers,  etc $840,164 

Value  of  tanks 11,250 

Value  of  tank  cars ., 40,000 

Value  of  pipe  lines  at  wells  owned  by  parties  making  report 61, 257 

ValueofoU  in  stock  at  wells  December  31,  1889 4,036 

Value  of  other  property  and  Improvements 170, 261 

Total 1,126,968 

Labor  and  Wage*, 

AW  labor,  not  including  office  force: 

Number  of  foremen  or  overseers 5 

Total  wages  paid  aU  workmen  of  this  class  in  1889 $8, 000 

Number  of  mechanics 26 

Total  wages  paid  aU  workmen  of  this  class  in  1889 18, 147 

Number  of  laborers 62 

Total  wages  paid  aU  workmen  of  this  class  in  1889 46^284 
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Office  force: 

Total  number  (males) 3 

Total  wages  paid  (males) .^ . , . .     $2, 625 

Total  number  of  persons  employed  and  wages  paid  in  1?>89 95    75, 056 

Wages  paid  for  labor: 

In  building  rigs 3,195 

In  drilling  wells 20, 131 

In  operating  and  caring  for  wells 49, 055 

In  building  or  repairing  tankage 50 

In  office 2,625 

Total 75,056 

ClMsified  wages. 


Claas  of  labor. 


Foremen 

Pumpers  or  engineers 

Carpenters 

I>riU«rs 

Laliorers 

Sundry  mechanics 


Number 

of  each 

class. 


£ange  of  wages. 


6  $100  to  $200  per  month. 
9     $65  to  $80  per  month. 

7  $3  to  $4  per  dAv. 
18  I  Do. 

58  '  $1.50  to  $3  per  day. 
2  j  $2.50  to  $4  per  day. 


INDIANA. 

Although  reports  of  the  discovery  of  oil  in  Indiana  were  rife  in  1889, 
the  only  production  in  this  State  concerning  which  statistics  have  been 
secured  was  at  Terre  Haute,  in  Vigo  county,  and  at  Montpelier,  Black- 
ford county.  The  notable  developments  in  Indiana  have  all  been  sub« 
sequent  to  that  year. 

On  May  6, 1889,  oil  was  struck  in  the  Diall  well  at  Terre  Haute.  The 
flow  was  estimated  at  1,000  barrels  per  day,  but  its  production  rapidly 
declined,  the  total  production  for  the  eight  months  after  the  well  was 
struck  being  but  30,000  barrels,  an  average  for  the  entire  time  of  3,750 
barrels  a  month,  or  about  125  a  day.  At  the  close  of  the  year  it  was 
estimated  that  the  production  did  not  exceed  75  barrels  a  day.  The 
excitement  following  this  find,  which  was  in  some  respects  unlucky, 
was  intense.  Company  after  company  was  formed,  and  over  $60,000 
was  expended  in  exploiting  for  oil.  Up  to  the  close  of  the  year  only  one 
producing  well  in  addition  to  the  Diall  had  been  struck.  This  was  a 
small  producer,  rated  at  first  as  a  50-barrel  well,  but  averaging  in  De- 
cember only  15  barrels  a  day.  The  oil  in  these  wells  is  found  in  the 
upper  part  of  the  Hamilton  limestone  at  a  dep1)h  of  1,615  feet.  The 
other  locality  in  which  oil  was  found  in  1889  was  in  Montpelier,  Black- 
ford county.  During  that  year  two  wells  were  drilled  at  this  point. 
The  well  drilled  by  the  citizens  of  theplace  as  a  company  was  intended  to 
demonstrate  the  presence  of  oil  or  gas,  and,  findingoil,  the  well  was  plugged 
and  aft  late  as  April,  1891,  no  use  had  been  made  of  the  product.    A 
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well  was  also  drilled  at  the  same  place  by  a  &rm  composed  of  residents 
of  Montpelier  and  some  oil  was  secured.  The  production  in  1889,  how- 
ever, was  very  small.  This  product  is  used  on  the  spot  for  Jbuming 
under  a  boiler  at  a  stone  quarry,  and  occasionally  a  tank  car  is  sold  to 
one  of  the  fuel  companies.  In  this  case  the  price  of  Lima  Crude  con- 
trols the  market.  The  oil  is  of  a  dark  color,  is  supposed  to  be  a  lime- 
stone oil,  but  has  not  the  sulphurous  odor  peculiar  to  the  limestone  oil 
from  Lima.  At  the  close  of  the  year  developments  were  being  pursued 
in  this  district  with  good  prospects  of  securing  a  supply  of  oil.  Some  ' 
interest  was  also  being  taken  in  a  territory  at  Keystone,  Wells  county, 
3  miles  north  of  Montpelier,  in  a  section  which  it  was  assumed  was  a 
continuation  of  the  Montpelier  district,  and  in  1890  some  wells  were 
struck  and  the  district  gave  great  promise  of  becoming  an  imx>ortant 
one  in  the  future. 

At  Dundee,  Madison  county,  about  6  miles  west  of  Montpelier,  and 
at  Bryant,  southeast  of  Montpelier,  there  are  also  indications  of  oil. 
This  whole  territory  can  be  named  the  Montpelier  district,  from  the 
point  at  which  oil  was  first  struck. 

The  statistics  of  the  production  of  petroleum  in  Indiana  in  1889  are    * 
given  as  follows: 

Total  production  and  value  in  1889  and  1890, 


Total  production  (barrels  of  42  gallons) 

Total  vuluo  at  wells  of  all  oil  produced,  excluding  pipage 
Value  per  bairel 


1889. 


33,375 

$10,881 

$0. 32| 


1890. 


e3,496 

132,462 

$0.51^ 


The  stock  on  hand  at  the  wells  December  31, 1889,  was  12,250  barrels 
of  fuel  oil. 

Well  record. 

Total  number  of  producing  wons  December  31, 1889 3 

Total  number  of  flowing  wolls  December  31,  1889 3 

Number  of  wells  completed  in  1889 3 

Number  of  producing  wells  completed  in  1889 3 

Initial  doily  production  of  new  wells  (barrels) 1,135 

Number  of  rigs  building  December  31,  1888 1 

Value  of  materials  used  in  pumping,  caring  for,  and  operating  wells  in 

1889 $15,777 

Capital. 

Total  capital  (real  and  personal)  invested  in  lands,  wells,  leases,  etc.,  and 

employed  in  the  business (<i)$49, 918 

Number  of  acres  of  oil  land  leased *. 12, 585 

Present  value  of  land 6,528 

Average  value  per  acre,  $0.44. 

a  In  addifcion  to  the  above,  iiitprioAtion  haa  been  received  of  the  expenditnro  of  $51,874  ia  the  drilling 
of  17  wells  iu  Yigo  county,  all  of  which  wore  dry  hiAes.  Of  tbia  amount  $51,524  is  reported  as  abso* 
IttUdy  lost. 
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Value  of  rij^s,  wells,  ongiuea,  boilers,  etc $15,660 

Value  of  tanks 10,336 

Value  of  tank  cars 5,  »00 

Value  of  pipe  lines  at  wells  owned  by  parties  making  roport 2, 130 

Value  of  oil  in  stock  at  wells  December  31,  1889 4,075 

Value  of  other  property  and  improvements 6, 400 

Total 44,390 

Labor  and  wages. 

All  labor,  not  including  office  force : 

Number  of  foremen  or  overseers 1 

Total  wages  paid  all  workmen  of  this  class  in  18S9 $1, 200 

Number  of  mechanics 7 

Total  wages  paid  all  workmen  of  this  class  in  1889 725 

Number  of  laborers 25 

Total  wages  paid  all  workmen  of  this  class  in  1889 4, 105 

Office  force : 

Total  number  (males) 1 

Total  wages  paid  (males) 50 

Total  n  umber  of  persons  employed  and  w ages  paid  in  1889 .        34         6, 080 

Wages  paid  for  labor: 

In  building  rigs $125 

In  drilling  wells 600 

In  operating  and  caring  for  wells 5, 305 

In  office 50 

Total...., 6,080 

Classified  wages. 


Class  of  labor. 


Foremen 

Ki;;  builders 

Drillera 

Laborers 

Sundry  mechanics 


Nnmbcr 

of  each 

class. 


1 
3 

4 

1 

22 


Bangc  of  wages. 


$150  per  month  . 

$125  per  ri^ 

60  oeiifs  per  foot 
$25  |ier  mouth  .. 
$75  i>er  month  .. 


Days 
employed. 


240 


KENTUCKT. 

The  only  petroleum  produced  in  Kentucky  in  1889  was  from  the 
Boyds  Greek  district,  in  Barren  county,  some  3.6  miles  from  Glasgow. 
From  January  to  August  five  wells  were  operated  in  this  district,  and 
six  fi-om  August  to  the  close  of  the  year.  Some  6,400  barrels  were 
produced,  which  were  distilled  (it  could  hardly  be  called  refined)  by 
the  operator  in  a  still  near  the  wells,  and  the  distillates  sent  to  Louisville 
to  be  refined.  The  naphtha  and  residuum  were  also  shipped  to  the  Lou- 
isville refinery. 

Kear  Sumerset,  Pulaski  county,  oil  was  struck  about  85  feet  be- 
low the  surface.    The  oil  sand  was  drilled  into  to  a  depth  of  45  feet. 
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and  it  was  in  this  rock  that  the  oil  was  procured^  Just  before  boring 
tliis  well  the  same  operators  bored  another  at  a  point  4  or  5  miles  north- 
east, in  which  the  same  oil-bearing  rock  was  struck  near  the  surface; 
there  was,  however,  barely  a  showing  of  oil.  The  results  obtalnetl  in 
drilUng  these  wells  convinced  the  operators  that  the  dip  of  the  oil- 
bearing  sand  rock  was  in  a  southwesterly  direction,  and  their  opinion 
is  substantiated  by  the  fact  that  many  years  ago  some  wells  were 
developed  at  a  point  40  miles  southwest  of  the  second  well  referred  to. 
The  well  first  referred  to  was  plugged  after  some  3  or  4  barrels  had  been 
obtained,  the  operators  concluding  that  to  obtain  oil  in  paying  quanti- 
ties they  would  have  to  go  farther  southwest. 

This  oil  has  been  tested  by  Prof.  W.  Dicore,  of  Cincinnati,  Ohio.  It 
shows  a  specific  gracity  of  0.870  of  43^°  B.,  and  on  distillation  5  per 
cent,  of  light  oil  boiling  below  130°  F.,  18  per  cent,  of  light  oil  boiling 
at  from  130^  to  300©  F.,  and  34  per  cent,  of  illuminant  of  48©  gravity 
B.  After  these  are  taken  off  a  lubricating  oil  of  28°  B.  is  obtained, 
which,  on  further  heating,  yieids  oil  of  39^  B.,  out  of  which  17  per  cent.. 
of  heavy  lamp  oil  of  43^  can  be  produced,  increasing  the  total  of  lamp 
oil  to  51  per  cent.  The  remainder  is  a  lubricating  oil  (of  a  consistency 
like  linseed  oil)  of  22©  B.,  flashing  at  330©  F.  The  color  of  the  crude 
oil  is  a  greenish  brown,  and  the  odor  not  more  offensive  than  that  of 
well  purified  gasoline.  There  is  no  sediment  or  inorganic  substance, 
nor  a  separation  of  the  higher  hydrocarbons  after  long  standing. 

In  Russell  county  some  15  or  IG  years  ago  (1874)  a  refinery  was  oper- 
ated by  some  parties  who  also  had  a  well  at  the  same  location,  but  dur- 
ing their  operations  there  was  a  great  depression  in  the  priceof  oil,  and, 
coupled  with  the  burning  of  their  tank  and  the  fact  that  they  had  no 
means  of  transporting  their  product,  except  in  wagons  for  a  long  dis- 
tance in  onler  to  reach  railway  transportation,  they  could  not  make  the 
continued  operation  of  their  well  profitable.  Iji  was  therefore  aban- 
doned and  the  weU  plugged.  The  oil  is  still  there  and  can  be  seen 
seeping  from  the  hole,  and  is  of  the  same  character  as  the  oil  found 
near  Somerset.  About  the  same  time  that  this  refinery  and  well  were 
oX)erated  in  Eussell  county  there  were  some  wells  bored  in  Cumberland  • 
county,  which  adjoins  Eussell  county,  but  they  were  also  abandoned 
about  the  same  time  that  the  Eussell  county  operators  ceased,  and  for  sim- 
ilar rea8ons,namely,  lack  of  transportation  facilities  and  depression  in  the 
price  of  oil.  Early  in  1890  there  was  one  well  being  drilled  in  Cumber- 
land county  and  three  rigs  in  course  of  construction  for  the  purpose  of 
further  development,  and  it  was  said  that  there  would  be  ten  or  twelve 
rigs  at  work  in  this  and  Eussell  counties  during  the  earlier  months  of 
that  year.  Natural  gas  in  considerable  volume  was  struck  early  in 
January,  1890,  in  Cumberland  county,  but  was  cased  off,  since  the 
operators  wished  to  continue  drilling  for  the  purpose  of  finding  oil,  for 
which  tliere  was  every  prospect  of  success. 

Wayne  county  also  had  producing  oil  wells  in  former  years,  which 
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likewise  were  abandoned  for  tlie  la<;k  of  transx>ortation  and  the  failure 
of  the  company  prosecuting  the  development. 

In  all  there  are  upward  of  70,000  sicres  of  land  under  lease  for  oU  pur- 
poses in  Pulaski,  Wayne,  Eussell,  Clinton,  and  Cumberland  counties, 
to  which  that  under  lea^e  in  Barren  county  should  be  added.  Opera- 
tions are  beiug  energetically  pushed  in  Barren  county,  which  lies  west 
of  Eussell  and  Cumberland  counties,  and  a  refinery  was  being  erected 
near  Glasgow  late  in  1889.  'Wells  completed  in  this  county,  however, 
were  not  found  to  exceed  15  barrels  daily  production. 

A  little  heavy,  dark  oU,  with  weak  brine,  has  been  found  at  a  depth 
of  70  feet  near  Lexington,  in  the  Trenton  rock.  Near  North  Middletown, 
Bourbon  county,  a  well  in  the  Lower  Hudson  98  feet  deep  yielded  in 
1888,100  gallons  of  good  lubricating  oil  per  week.  The  oil  is  black,  and 
has  a  gravity  of  23.5^  B. 

The  statistics  of  the  production  of  petroleum  in  Kentucky  in  1889 
and  1890  are  as  follows: 

Total  prodwUion  and  value. 


1R89. 

1800. 

Total  nrodaction  (barrels  of  42  crallons) 

5,400 

♦5,400 

♦1 

0,000 
l«,000 

11 

Total  valae  at  wells  of  all  oil  produced,  exclndins  pinaee 

Value  wer  barrel 

No  stock  is  reported  on  hand  December  31, 1888  and  1880. 

Well  record. 

Tota]  nnmbor  of  producing  wells  December  31,  1888 5 

Total  number  of  producing  wells  December  31,  1889 6 

Number  of  pumping  wells  December  31,  1888 5 

Number  of  pumping  wells^December  31,  1889 6 

Number  of  wells  completed  in  1889 3 

Nimiber  of  dry  holes  in  1889 1 

Number  of  producing  wells  completed  in  1889 2 

Initial  daily  production  of  new  wells  (barrels) 7 

Value  of  materials  used  in  oaring  for  and  operating  wells  in  1889 $3^  050 

Capital. 

Total  capital  (real  and  personal)  invested  in  lands,  wells,  leases,  etc.,  and 
employed  in  the  business $25,000 

Number  of  acres  of  oil  land: 

Owned 100 

Leased 51,500 

Total  acreage 51,600 

Present  value  of  land,  both  owned  and  leased  (actual  expenditures 

on  same  for  oil  purposes) 10,150 

Average  value  per  acre,  $0. 20.  — -_ __ 

Value  of  rigs,  wells,  engines,  boilers,  etc.... , , 9,000 
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Valaeof  tanks $750 

Valaeof  tank  cars 1,800 

Value  of  i>ipe  lines  at  wells  owned  by  parties  making  report 200 

Value  of  other  property  and  improvements 3, 100 

Total 14,850 

Lobar  and  wages. 

All  labor,  not  including  office  force: 

Number  of  foremen  or  overseers 2 

Total  wages  paid  all  workmen  of  this  class  in  1889 $1, 248 

Number  of  mechanics 8 

Total  wages  paid  all  workmen  of  this  class  in  1889 060 

Number  of  laborers 4 

Total  wages  paid  all  workmen  of  this  class  in  1889 1, 142 

Total  number  of  persons  employed  and  wages  paid  in  1889. . . .      14  3, 050 

Wages  paid  for  labor:                                                                                  ==  . 

In  building  rigs $200 

In  drilling  wells  (part  contract) 1,650 

In  operating  and  caring  for  wells 1,200 

Total 3,050 

CUuaifled  wages. 


Class  of  labor. 


TWomoD  ............. 

Pampers  or  engineers 

Riff  builders 

Brillers 

Tooldreeaers 

Laborers 


Namber 

of  eaoh 

cJaaa. 


2 
4 
2 
4 
2 
2 


Baage  of  wages. 


$52.50  to  |70  per  month 
$24  to  $30  per  month .. . 

$1  per  day 

60  cents  per  foot 

$1.75  per  dar 

M  cents  to  fL  per  day .. 


Days 
employed. 


50  to  313 

90  to  318 

20 

40 

40 

VariooB. 


IlililNOIS. 

The  only  oil  produced  in  Illinois  in  1889  was  firom  some  wells  near 
Litchfield,  in  Montgomery  county.  The  oil  is  a  lubricating  one,  dark, 
almost  black  in  color,  and  of  22^  B.  specific  gravity.  The  cold  test  is 
remarkable,  the  oil  remaining  fluid  at  20^  below  zero,  Fahrenheit.  It  is 
largely  used  by  the  fEu^tories  in  the  neighborhood  of  Litchfield,  and  is 
sold  to  consumers  at  near-by  points  for  lubricating  purposes,  bringing 
from  8  to  10  cents  per  gallon  in  bulk,  according  to  quantity.  In  all 
there  have  been  thirty  wells  bored  in  the  neighbood  of  Litchfield, 
chiefly  for  gas.  The  depth  of  these  wells  ranges  from  640  to  670  feet. 
AU  save  five  were  abandoned  years  ago.  These  five  weUs  continue  to 
produce  the  character  of  petroleum  mentioned  above.  The  average 
production  of  these  wells  is  about  4  barrels  a  day.  They  are  pumped 
by  heads,  and  one  man  attends  to  them  all.  Natural  gas  from  wells 
near  by  is  used  to  some  extent  in  famishing  friel  for  pumping  the  wells. 
The  supply  of  gas  is  about  equal  to  12  tons  of  coal  a  year^  and  12 
778  MIN 29 
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tons  additional  are  used  in  pumping.    The  suppler  of  natural  gas  i^ 
gradually  diminishing. 

The  statistics  of  the  production  of  petroleum  in  Illinois  in  1889  are 
are  as  follows: 

Total  production  and  value. 

Tot»l  production  in  1889  (barrels  of  42  gallons) 1,460 

Total  value  at  wells  of  all  oil  produced,  excluding  pipage $4, 906 

Value  per  barrel $3.36 

Stocks  of  oil  on  hand  at  wells. 

BarrdA. 

December  31,  1888 110 

December  31,  1889 106 


JVell  record. 

Total  number  of  producing  welLs  December  31, 1888 5 

Total  nmnbor  of  producing  wells  December  31 ,  1889 6 

Total  number  of  pumping  wells  December  31,  18S8 5 

Total  number  of  pumping  wells  December  31, 1889 5 

Value  of  materials  used  in  pumping,  operating,  and  caring  for  wells  in  1889  .  $760 


Capital. 


\ 


Total  capital  (real  and  personal)  invested  in  lauds,  wells,  leases,  etc.,  and 

employed  in  the  business $12, 336 

Number  of  acres  of  oil  land : 

Owned 20 

Lease<l 5,000 

Total  acreage 5,020 

Present  value  of  land,  both  owned  and  leased 2, 600 

Average  value  per  acre,  $0.52.  === 

Value  of  rigs,  wells,  engines,  boilers,  eto 9,000 

Value  of  tanks 250 

Value  of  pipe  lines  at  wells  owned  by  parties  making  report 150 

Value  of  oil  in  stock  at  wells  December  31,  1889 336 

Total 9,736 

Labor  and  wages. 

Total  number  of  persons  employed  in  1889 1 

Total  wages  paid  all  workmen a  $600 

One  engineer  or  pumper  was  employed  365  days,  at  $50  per  month* 

0  Paid  for  operating  and  caring  for  wella. 
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KANSAS. 

The  only  section  of  Kansas  in  which  oil  has  been  found  in  what 
may  be  termed  paying  quantities,  and  eveu^here  the  production  is  very 
small,  is  in  Miami  county,  near  Paola.  In  this  county  ^^tar"  or  oil 
springs  have  been  known  to  exist  from  the  earliest  settlement  of  the 
State.  One  of  these  springs,  some  8  miles  east  of  the  town  of  Paola, 
has  led  to  the  drilling  of  a  number  of  wells  in  search  of  oil  during  the 
past  thirty  years.  As  early  as  1858  leases  were  obtained  and  there  was 
considerable  talk  of  developing  the  oil  field  here.  In  1861  a  well  was 
drilled  5  miles  east  of  Paola,  in  which  it  is  reported  that  oil  was  found, 
but  the  well  filled  with  water,  soon  caved  in,  and  no  oil  in  commercial 
quantities  was  produced.  Another  well  was  started  2  miles  east  of 
Paola  in  the  same  year,  but  was  abandoned  before  the  oil  rock  was 
reached. 

In  a  report  made  by  Prof.  Mudge,  in  1864,  he  refers  to  the  existence  of 
oil  and  bitumen  in  the  eastern  tiers  of  counties  of  the  State.  In  Prof. 
Swallow's  report  of  1865  he  makes  reference  to  19  different  tar  springs 
within  Miami  county,  and  adds  that  ^^  scarcely  a  well  has  been  dug 
without  finding  petroleum  in  some  of  its  forms."  Prof.  Swallow  con- 
cludes that  these  facts  are  ^^  very  strong  evidence  of  the  existence  of 
large  reservoirs  in  these  localities."  Although  large  reservoirs  of  oil  or 
gas  may  be  found,  as  Prof.  Swallow  predicted,  yet  the  facts  which  he 
presents  in  themselves  are  not  necessarily  sufficient  to  warrant  such  a 
conclusion.  In  1865  a  St.  Louis  company  drilled  2  wells  about  10  miles 
east  of  Paola.  These  wells  were  reported  to  have  been  drilled  to  a 
depth  of  700  feet,  when  the  tools  were  lost.  In  1873  a  company  was 
organized,  known  as  the  E^ansas  Mining  Company,  and  the  same  year 
drilled  a  well  on  the  northeast  quarter  of  section  16,  township  19,  range 
24  ( Westfall  farm),  near  one  of  the  largest  of  the  <^  tar  springs."  At  a 
depth  of  320  feet  a  strong  flow  of  gas  was  found  and  work  stopped. 
Other  gas  wells  were  soon  drilled  on  the  same  farm  and  gas  was  piped 
to  Paola,  a  distance  of  7  miles,  by  the  Paola  Gas  Company.  In  1888 
one  of  the  wells  on  the  Westfall  farm  was  drilled  deeper,  and  it  was 
found  that  under  the  gas  rock  there  was  an  oil  rock  12  to  16  feet  thick, 
producing  a  very  heavy  black  oil.  This  well  bailed  from  1  to  2  barrels  x>er 
day.  As  the  oil  interfered  with  the  gas,  for  which  the  well  was  drilled, 
it  was  plugged  off  at  the  bottom  of  the  gas  rock  and  the  well  turned 
again  into  the  gas  main.  It  was  soon  ascertained,  however,  that  the 
oU  was  of  such  value  as  a  lubricant  that  wells  of  1  or  2  barrels  per  day 
could  be  worked  at  a  profit,  and  the  Paola  Gas  and  Land  Company 
purchased  the  property  of  the  Paola  Gas  Company,  and  prospecting 
for  oil  began  in  the  spring  of  1889.  The  first  well  of  recent  years, 
drilled  especially  for  oil,  was  put  down  in  May,  1889,  on  the  northwest 
quarter  of  section  16,  township  17,  range  24,  and  at  a  depth  of  330  feet 
a  good  oil  sand  was  struck,  the  gas  sand  lying  at  316  and  328  feet  and 
the  oil  sand  at  330  to  341  feet.    This  weU,  known  as  No.  29,  was  shot  with 
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10  quarts  of  nitroglycerin,  and  when  cleaned  out  the  gas  shot  a  stream 
of  oil  to  the  top  of  the  derrick.  The  well  was  tubed,  the  casing  head 
packed,  and  the  oil  flowed  by  the  gas.  This  well  at  first  produced  15 
barrels  per  day  for  4  monthe. 

In  the  fall  of  1889  and  spring  of  1800,  4  wells  were  drilled ^by  the 
same  company  3  miles  southwest  of  Piiola,  and  the  oil  rock  struck  at 
about  the  same  level  as  in  the  eiistern  field,  but  the  rock  was  much 
harder  and  the  oil  much  lighter.  The  west  field  has  a  much  stronger 
head  and  promises  a  much  larger  yield  than  the  east  field. 

There  are  at  least  three  districts  near  Paola.  The  first  is  Russell 
tract,  or  WestftiU  farm,  about  7  miles  east  of  Paola  and  2  miles  from 
Somerset  station,  on  the  Missouri  Pacific  railroad;  the  others  are 
nearer  Paola,  one  being,  as  stated,  3  miles  southwest,  and  the  other 
just  at  the  edge  of  the  town.  As  above  noted,  gas  was  at  first  the 
object  of  the  recent  drilling  near  Paola.  Well  No.  1,  in  Russell  tract, 
was  bored  for  gas  in  1882.  Since  that  time  56  wells  have  been  drilled 
by  the  Paola  Oil,  Gas  and  Mining  Company  and  its  predecessors.  As 
stated  above,  it  was  not  until  1888  that  wells  began  to  be  drilled  for 
oil.  The  Russell  tract  is  now  one  of  value  as  an  oil  producer,  the 
pressure  of  the  gas  not  being  strong  enough  to  force  it  -through  the  2 J 
inch  pipe  laid  from  Russell  to  Paola,  a  distance  of  7  miles.  Thirteen 
wells  are  now  (1890)  producing  oil. 

The  structural  geological  conditions  of  Kansas  when  viewed  by  them- 
selves are  favorable  to  the  existence  of  natural  gas  and  oil.  The  rocks 
underlying  Kansas  are  comparatively  horizontal,  the  general  dip  being 
toward  the  west  and  northwest.  The  highest  geological  strata  in  east- 
ern  Kansas  is  the  Carboniferous,  while  westwardly  higher  formations  are 
found.  Going  from  the  northern  toward  the  southern  portion  of  the 
the  State,  within  the  Ct)al  Measure  area,  the  strata  thicken,  as  the  records 
of  the  oil  and  salt  wells  in  Miami  county  seem  to  prove.  The  best  oil 
well  in  this  district.  No,  39,  drilled  in  May,  1889,  has  the  following 
record : 

Becord  of  petroUtim  well  in  Miami  county,  Kansas, 


C«flod  to 

8oap»tone 

Sindy  shale 

White  slate 

Gas  sand  (very  good) 

White  slate 

Oil  sand 

Total 


Feet. 


280 

11 

3 

10 

4 
13 


841 


The  sand  in  which  the  oil  is  found  is  stated  to  be  "  identical  with  Brad- 
ford in  appearance.''  It  certainly  has  that  look  of  light-colored  coarse 
maple  sugar  that  is  seen  in  the  Bradford  sand  when  filled  with  oil.  The 
oil  itself  is  a  heavy;  blacky  fatty  substance  of  remarkable  lubricatin 
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properties.  A  test  taken  by  the  writer  on  (he  afternoon  of  May  7, 1891, 
temperature  70°  F.,  showed  the  gravity  to  be  23  J^  b.,  zero  cold  test,  and 
280O  fire  test.  This  refers  to  the  oil  in  the  Russell  tract,  or  from  the 
Westfall  farm.  That  from  the  district  3  miles  southwest  of  Paola  is 
much  lighter,  having  a  gravity  of  30°,  zero  cold  test,  lOQo  fire  test,  and 
not  80  densely  black  as  the  oil  in  the  eastern  field.  The  oil  contains 
none  of  the  lighter  hydrocarbons;  even  at  300^  F.  nothing  distilled 
over.  A  little  water  remains  obstinately  entangled  in  the  oil,  which  at 
that  temperature  produces  frothing  to  such  a  degree  as  to  internipt 
further  distillation.  Even  in  some  cases  the  temperature  of  the  retort 
Las  been  carried  to  400°  F.  without  the  production  of  a  drop  of  distillate. 
As  stated  above,  the  quality  of  this  oil  as  a  lubricant  is  phenomenal. 
Without  the  least  artificial  preparation  it  has  given  some  remarkable 
results  as  a  lubricant  under  the  most  severe  tests,  especially  on  rail- 
roads running  through  the  alkali  country. 

While  the  foregoing  statements  apply  chiefly  to  the  oil  produced  in 
Miami  county,  near  Paola,  oil  has  been  found  in  other  portions  of  the 
State  apparently  on  the  same  general  degree  line  as  at  Paola.  These 
discoveries  of  oil  have  been  made  chiefly  when  boring  for  natural  gas. 

In  Kansas  City,  Kansas,  oil  was  struck  when  boring  for  natural  gas, 
usually  at  a  depth  of  from  300  to  400  feet  As  natural  gas  was  the 
product  sought  in  drilling  the  wells,  and  as  it  was  difficult  to  market 
the  oil,  which  was  produced  in  small  quantities,  at  satisfactory  prices, 
the  wells  were  allowed  to  drown  out  in  most  cases  when  it  was  found 
that  they  did  not  produce  sufficient  natural  gas  to  pay  for  operating 
them. 

The  record  of  a  well  bored  in  Kansas  Oity  is  as  follows: 


Beoord  of  a  well  bored  at  Kansae  City,  Kansas,  for  natural  gas  in  1889. 

[Feet.] 


Strata. 

Thickness 

of  each 

stratum. 

Total 
depth. 

Strata. 

Tbickness 

of  each 

stratum. 

Total 
depth. 

Loam  and  clay 

Xiimostone .......... 

14.0 
19.0 
30.0 
12.0 

5.0 
20.0 

5.0 
10.0 
30.0 
10.0 

14.0 

33.0 

63.0 

75.0 

80.0 

100.0 

105.0 

115.0 

145.0 

155.0 

Shale 

LiiiiCMtone......... . 

25.0 
15.0 
18.0 
10.0 
170.0 

5.0 
38.0 

4.0 
26.0 
16.8 

180.0 
105.0 
213.0 
223.0 
393.0 
308.0 
430.0 
440.0 
466.0 
482.8 

Shale 

Shale 

Ijinicstone .......... 

LiiiiCAtoue .......... 

Shale 

Sliahs 

Liimostone .......... 

Liniofltono 

Shale 

Sliale 

Li  mestone 

Liinostone , 

lUack  Hhnle 

Shale 

Flint 

Sand  rock 

Oil  was  struck  at  a  little  over  400  feet;  gas  from  266  to  476  feet; 
hard,  close  sand  from  476  to  480  feet;  gas  from  480  to  482.8  feet 

At  Fort  Scott,  Kansas,  oil  was  found  in  2  or  3  wells  when  drilling 
for  natural  gas.  Its  character  seemed  to  be  the  same  as  that  of  the 
Paola  oil.  As  the  quantity  of  gas  was  insufficient  to  pay  for  operating 
the  wells  they  were  abandoned.     At  Wyandotte  and  Coffeyville  oil  has 
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been  found  ander  similar  conditions  to  those  existing  at  Paola^  bat  no 
attempt  has  been  made  to  save  the  same. 

It  has  been  extremely  difficult  to  secure  statistics  of  the  production 
of  oil  in  Kansas  for  1889,  as  no  record  was  kept.  The  best  information 
received  indicates  th.it  there  were  three  wells  producing  oil  December 
31, 1889,  at  Paola,  the  production  for  that  year  being  about  300  barrels, 
vsdued  at  $1,500.  Nearly  the  entire  amount  of  this  oil  remained  on 
hand  at  the  close  of  the  year,  little  or  no  product  having  been  sold.  A 
small  amount  of  oil,  some  200  barrels,  was  also  produced  in  Kansas 
City  from  wells  drilled  for  gas.  This  was  also  lubricating  oil  of  about 
the  same  quality  as  that  produced  in  Paola.  The  statistics  of  the  pro- 
duction of  petroleum  in  Kansas  in  1889  and  1890  are  as  follows: 


Total  prodiicHoH  and  value  in  1889  and  1890, 


Total  production  (barreN  of  42  panoiin) 

Total  Talue  at  wellA  of  all  oil  producofl,  oxcluding  pipage 
Valae  per  barrel. 


1889. 


500 

|2»500 

$5 


1880. 


1.200 

18.400 

♦7 


Stock$  of  oil  OH  hand  at  wells, 

Bamla. 

DecemberSl,  1888 j 100 

December  31, 1889 100 

Well  record. 

Total  namboT  of  prcxlncing  wells  December  31, 1888 4 

Total  number  of  producing  wells  December  31,  1889 4 

Total  number  of  pumping  wells  December  31,  1888 4 

Total  number  of  pumping  wells  December  31,  1889 4 

Number  of  rigs  building  December  31,  1889 2 

Value  of  material  used  in  pumping,  caring  for,  and  operating  wells  in  1889.  $500 

Capital, 

Total  capital  (rc>al  and  personal)  invested  in  lands,  wells,  leases,  etc.,  and 

employed  in  thebusinees $75,000 

Number  of  acres  of  oil  land  leased 4,000 

Present  value  of  land 40,000 

Average  value  per  acre,  $10. 

Value  of  rigs,  wells,  engines,  boilers,  etc 25,000 

STalue  of  tanks 2,600 

Value  of  pipe  lines  at  wells  owned  by  parties  making  report 3, 000 

Value  of  oil  in  stock  at  wells  December  31, 1889 500 

Value  of  other  property  and  improvements 4,000 

Total 35,000 
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Labor  and  wages. 

All  labor,  not  including  ofRce  force :  >, 

Number  of  meekanics 2 

Total  wages  paid  all  workmen  of  this  cla88inl889 $1,000 

Number  of  laborers ,.        6 

Total  wages  paid  all  workmen  of  this  class  in  1889 2, 500 

Office  force: 

Total  number  (males) 2 

Total  wages  paid  (males) 2,500 

Total  number  of  persons  employed  and  wages  paid  in  1889 10      6, 000 

Wages  paid  for  labor: 

In  bnilding  rigs $300 

In  operating  and  caring  for  wells 3, 000 

In  building  or  repairing  tankage 100 

In  building  and  repairing  pipe  lines 100 

In  office 2,500 

Total 6,000 

Clasgifird  wagtss. 


Class  of  labor. 


pQinpers  or  engineers 

Carpttntern 

Rij;  iMiilUera 

Brillcrs 

Tool  dressers 

Laborers 


Kaniber 

of  each 

cbiss. 

Range  of 

wacps 
(|)er  aay). 

Days  em- 
ployed. 

1 
1 
1 
2 
2 
2 

$1.50 
2.50 
2.50 
3.50 
2.00 
1.25 

All. 
200 
100 
250 
250 
300 

TEXAS. 


Similar  conditioBS  to  those  found  iu  Kansas,  Kew  Mexico,  and  the 
sonthem  part  of  California  exist  in  Texas.  Springs,  known  locally  as 
tar  springs,  are  found  scattered  over  vanous  portions  of  the  State, 
especially  in  the  northeast,  southeast,  and  central  portions.  The  oil 
wells  of  Kansas  and  Missouri  are  found  a  little  east  of  the  ninety-fifth 
meridian  of  longitude  west  of  Greenwich.  The  Texas  springs  are  a 
little  to  the  east  of  the  ninety-fourth  meridian,  and  some  are  also  found 
on  the  ninety-third  and  east  of  it.  The  petroleum  produced  in  Texas 
in  1889  was  in  Bexar  county,  near  San  Antonio,  about  midway  between 
the  ninety-eighth  and  ninety-ninth  meridians.  The  product  of  these 
springs  is  known  locally  as  petroleum,  and  is  in  this  report  so  classified, 
though  some  geologists,  especially  those  who  have  been  connected  with 
the  geological  survey  of  California,  insist  on  calling  it  maltha.  At 
present,  however,  they  acknowledge  that  this  so-called  maltha  and  pe< 
troleum  are  similar  substances.  Chemically  they  may  be;  practically 
they  are  not. 
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The  Texas  oil  is  a  natural  lubricator  of  from  28°  to  30^  gravity,  and 
is  said  to  be  found  in  a  conglomerate.  The  wells  are  shaJlow,  the  oil 
being  struck  in  various  parts  of  the  State  at  from  125  to  350  feet.  The 
Bexar  county  wells,  which  produced  the  petroleum  reiK)rted  upon  from 
this  State  in  1889,  are  about  300  feet  deep.  As  there  is  but  a  limited 
demand  for  the  oU,  there  is  no  effort  to  produce  it  in  large  quantities. 
The  2  weUs  producing  in  1889,  which  were  on  the  ranch  of  Mr.  George 
Dulnig,  were  wells  that  had  been  drilled  originally  for  procuring  water. 
They  were  found  to  yield  small  quantities  of  oil  and  gas.  The  pro- 
duction of  these  2  wells  in  1889  was  about  4  barrels  a  month. 

Outside  of  the  oil  produced  in  Bexar  county  none  seems  to  have  been 
produced  in  the  State  on  a  commercial  scale,  though  reports  as  to  the 
discovery  of  oil  at  various  points  in  Texas  are  frequent.  At  Sulphur 
Springs,  in  Hopkins  county,  there  are  certain  so-called  <^sour  wells," 
which  produced  a  few  gallons  of  oil.  In  1887  and  1888  coDsiderable 
excitement  was  occasioned  by  the  reported  striking  of  oil  in  Nacog- 
doches county.  The  locality  was  some  80  miles  southwest  of  Shreve- 
port.  The  wells  were  driven  wells,  and  some  oil  was  obtained  at  the 
depth  of  85  feet;  in  other  cases  at  a  depth  of  300  feet.  Quite  a  number 
of  wells  were  driven  in  1887  and  1888,  but  no  x>etroleum  was  produced 
in  1889.  The  oil  produced  in  Bexar  county  was  used  for  lubrication. 
It  retailed  in  barrels  at  20  cents  a  gallon,  in  tin  cans  of  5  gallons  at  30 
cents,  and  in  smaller  quantities  than  5  gallons  at  35  cents  a  gallon. 

The  statistics  of  the  production  of  petroleum  in  Texas  in  1889  and 
1890  are  as  follows: 

Total  produotUm  and  vdlM  in  1889  amd  1890. 


^ 

1889. 

1890. 

Total  prodaotion  fbarrelsof  42  eallons) 

48 
$840.00 
7.08} 

54 

$227.00 
4.20 

Total  volae  at  wella  of  all  oil  prodaced.  excluding  pfpaee 

Value  per  barrel 

December  31, 1888 
December  31, 1889 


Siockt  of  oil  on  hand  at  welU. 


Barrels. 
6 

48 


Well  record. 

Total  nnmber  of  prodacing  wells  December  31, 1888 
Total  number  of  producing  wells  December  31, 1889 
Total  nomber  of  pumping  wells  December  31, 1888  . 
Total  number  of  pumping  wells  December  31, 1889  • 


2 
8 
2 
2 
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Capital. 
Total  capital  invested  in  wells,  (a)  leases,  etc.,  and  employed  in  the  business.  $1, 650 

Valae  of  rigs,  wells,  engines,  boilers,  etc 1,200 

Value  of  tanks 100 

Value  of  pipe  lines  at  wells  owned  by  party  making  repoi't 10 

Value  of  oil  in  stock  at  wells  December  31, 1889 340 

Total 1,650 

The  work  is  all  done  by  ranch  hands;  no  special  men  are  employed, 
tbo  prodaction  of  the  wells  being  bat  4  barrels  per  month. 

MISSOURI. 

The  only  oil  produced  in  Missouri  in  1889  and  1890  concerning  which 
it  has  been  possible  to  secure  any  information  was  in  West  Boone 
township,  Bates  county,  near  the  Kansas  State  line,  southwest  Ifrom 
Paola,  where  the  oil  produced  in  Kansas  in  1889  was  found.  This  oil 
was  all  produced  from  1  well,  drilled  in  1886  tor  water.  The  oil  comes 
from  sand  220  feet  in  depth.  It  is  similar  in  every  respect  to  the 
Kansas  oil.  The  well  is  pumped  by  a  windmill  and  yields  less  than  1 
barrel  a  day.  The  oil  is  sold  to  local  trade  for  lubricating  purposes. 
In  1889,  20  barrels  of  oil,  valued  at  $40,  were  produced.  All  oil  is 
sold  as  soon  as  produced.  The  cost  of  operating  the  well  in  1889  was 
$350;  the  total  capital,  $750.  The  territory  consists  of  000  acres  of 
land,  valued,  as  oil  territory,  at  $210,  the  rigs,  wells,  engines,  etc., 
being  valued  at  $520  and  tank  at  $20.  There  was  but  1  producing 
well  and  1  tank.    The  cost  of  drilling  the  well  was  $1.50  a  foot. 

There  is  an  interesting  history  connected  with  the  drilling  of  some 
wells  at  Adrian,  Bates  county,  Missouri.  Oil  was  discovered  here  in  1889 
at  a  depth  of  3.<  feet  while  prospecting  for  coal.  The  oil  sand  was  some 
25  feet  thick,  overlaid  with  soapstone  shale  to  a  thickness  of  8  feet. 
The  oil  oozed  from  the  rock  into  the  shaft  and  was  bailed  out  The 
shaft  was  in  the  creek  bottom,  and  being  flooded  by  the  first  high 
water  the  well  ceased  to  produce,  A  number  of  drill  holes  were  then 
put  down.  Three  of  these  produced  about  6  gallons  in  ten  hours,  but 
the  holes  were  not  cased,  and  they  were  soon  drained  out  by  water. 
In  1883  a  derrick  was  erected,  proper  oil  tools  procured,  and  a  well 
sunk  over  500  feet.  All  the  oil  secured  in  this  well  was  found  at  from 
33  to  90  feet  in  depth.  The  well  was  pumped  but  once,  and  then  only 
for  ten  hours,  the  product  being  20  gallons  of  oil,  with  a  large 
quantity  of  water.  The  oil  is  similar  in  character  to  that  found  at 
Paola. 

Mr.  B.  B.  Marshall,  of  Adrian,  states  that  he  has  done  a  great  deal 
of  prospecting  for  oil  in  that  section  of  the  country,  and  flnds  a  strip 

•  TfaMe  weUa  are  snnk  on  the  ranch  of  the  owner,  and  no  yalne  la  placed  on  the  land  aa  oil  territory. 
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of  territory  some  10  miles  long  and  from  1  to  3  miles  wide  nnderlaid 
with  gas  and  oil,  but  that  the  difficulty  with  the  region  as  a  producing 
territory  is  that  the  sand  is  too  fine  and  the  oil  too  thick  to  give  any 
great  production.  There  is  a  great  deal  of  sand  rock  impregnated  with 
oil  which  can  be  driven  out  by  heat.  The  statistics  of  the  production 
of  petroleum  in  Missouri  in  1889  and  1890  are  as  follows: 

Total  production  and  value  in  1889  and  1890, 


1 

1880. 

1800. 

Total  Drodnction  (barroln  of  42  eallona) 

20 

$40 

$2 

278 
♦556 

12 

Total  VftlMff  At.  DPf>llfi  of  #11  oil  prodiiceti,  Axdudinv  pinairA 

Value  ner  barrel............. 

No  stock  was  reported  on  hand  at  the  wells  December  31, 1888  and 
1889. 

Well  record. 

Total  nnmberof  prodnciDg  wells  December  31,  1888 1 

Total  number  of  producing  wells  December  31,  1889 1 

Total  number  of  pumping  wells  December  31,  1888 1 

Total  number  of  pumping  wells  December  31, 1889 1 

Value  of  materials  used  in  pumping,  operating,  and  caring  for  wells  in  1889..  $5 

Capital, 

Tottil  capital  (real  and  personal)  invested  in  lands,  wells,  leases,  etc.,  and  em- 
ployed in  tbe  business 1750 

Number  of  acres  of  oil  land  owned 600 

Present  value  of  land  as  oil  territory $210 

Average  value  per  acre,  $0.35.  . 

Value  of  rigs,  wells,  engines,  boilers,  etc $520 

Value  of  tanks 20 

Total 540 

Labor  and  wages. 

Total  number  of  persons  employed  in  1889 1 

Total  wages  paid  all  workmen (a)  $350 

TEXNESSKB. 

At  a  point  abont  8  miles  north  of  White  Bluffy  in  Dickson  connty, 
Tennessee,  on  Jones  creek,  oil  has  been  known  to  exist  since  1865.  It 
is  said  seven  wells  have  been  drilled  at  this  place  by  different  parties 
some  of  them  being  shallow  and  the  deepest  well  being  upwards  of 
2,000  feet  deep.  There  was  but  one  actually  dry  hole,  and  that  waa 
abandoned  at  640  feet.  The  shallow  wells  produced  oil  in  small  quan- 
tities at  a  depth  of  187  feet.    Two  wells  have  been  cased  and  have 

•  Paid  for  operating  and  caring  for  wells. 
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small  quantities  of  oil  b\  them,  but  since  there  is  no  market  for  crude 
oil  in  this  State  or  immediate  vicinity,  wells  have  been  neglected  and  no 
attention  paid  to  its  development.  The  product  is  not  utilized  except 
to  a  small  extent  for  lubricating  purposes.  It  is  firmly  maintained  by 
residents  there  that  oil  can  be  found  in  remunerative  quantities. 

Oil  is  generally  found  at  an  average  depth  of  150  feet,  in  a  sandstone 
of  20  feet  in  thickness.    Gas  and  &sAt  water  are  also  found. 

ALABAMA. 

Though  no  oil  was  produced  in  Alabama  during  the  census  year,  still, 
in  view  of  the  fcict  that  drilling  was  recommenced  in  1890,  some  account 
is  given  of  the  history  of  oil  production  in  this  State  and  the  prospects 
of  future  production. 

In  various  parts  of  northern  Alabama  there  are  found  springs  which 
yield  natural  gas  and  petroleum  to  a  limited  extent,  though  as  yet 
these  products  have  not  been  found  in  sufficient  quantities  to  be  of  any 
commercial  value.  There  are  also  found  in  the  same  section  in  the 
outcroppings  of  the  Carboniferous  formations  "tar"  springs  somewhat 
similar  to  those  of  California,  from  which  there  exudes  a  thin  bitumen, 
known  as  "maltha."  Shortly  after  the  beginning  of  the  petroleum 
excitement  in  Pennsylvania  in  1859  many  wells  were  drilled  at  points 
indicated  by  these  natural  gas  and  petroleum  and  tar  springs.  Some  oil 
w^as  found,  but  not  in  sufficient  quantities  to  justify  the  continuance  of 
oi)erations. 

The  best  known  of  the  Alabama  tar  springs  are  just  outside  of  Moul- 
ton  valley.  These  springs  are  in  the  outcroppings  of  a  very  highly 
fossiliferous,  coarse-grained,  siliceous  limestone  that  has  a  cover  of 
reddish  and  greenish  argillaceous  shales.  Near  the  lower  of  the  two 
springs  is  a  well  said  to  have  been  drilled  for  oil  some  years  ago  to  a 
depth  of  106  to  107  feet.  The  Goyer  Oil  Company,  of  Memphis,  Tennes- 
see, proposes  to  put  down  wells  near  these  springs.  At  present  (June, 
1891),  two  wells  have  been  completed,  in  one  of  which  a  dark-green  oil 
was  found  at  a  depth  of  1,509  feet.  The  first  oil  secured  in  small 
quantities  was  at  the  top  of  the  Trenton  limestone,  at  a  depth  of  1,355 
feet.  This  well  was  computed  by  Dr.  McBae  to  be  a  25-barrel  well. 
The  second  oil  sand,  from  which  most  of  the  oil  came,  is  believed  by 
Mr.  Henry  McCalley  to  be  some  300  feet  down  in  the  Trenton  lime- 
stone, or  some  200  feet  lower  geologically  than  any  known  productive 
oil  sand  in  this  country. 

Oil  wells  are  to  be  drilled  in  other  parts  of  the  State. 

WYOMING. 

Though  oil  has  been  known  to  exist  in  Wyoming  for  more  than  thuiy 
years  and  though  developments  made  in  1885  and  since  point  to  the 
pres^ioe  of  valuable  oil  deposits  in  this  region,  the  oil  industry  has 
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assumed;  as  yet,  no  importance,  owing  chiefly  to  the  distance  of  the 
producing  territory  from  any  important  market  and  the  expense  of 
transportation  thpr^to.  The  developments  of  importance  have  been 
confined  chiefly  to  two  districts,  one  known  as  the  ^'  George  B.  Grafif 
Oil -Mining  district  ^^  in  the  county  of  Fremont,  in  the  western  part  of 
the  State,  not  far  from  Dallas,  and  at  the  base  of  the  Wind  River 
mountain,  and  the  other  known  as  the  "Stockdale  Oil-Mining  district,'' 
in  Weston  county,  in  the  extreme  northeastern  part  of  the  State, 
near  the  Black  Hills  and  New  Castle.  The  first  district,  the  '^  George 
B.  Graff,''  is  named  for  the  late  Dr.  George  B.  Graff,  of  Omaha,  who 
developed  tho  property.  The  amount  of  oil  in  this  district  is  indicated 
from  the  fact  that  there  are  about  50  open  oil  springs  in  Fremont 
county,  14  within  a  radius  of  20  miles  of  Lander.  In  1885  four  wells 
were  sunk  lo  the  upper  oil-bearing  sands.  The  depth  of  these  wells 
and  their  product  as  given  at  that  time  are  as  follows: 

Depth  and  flow  of  Wyoming  oil  wells. 


Wella. 

Depth. 

Flow 
per  day. 

No  1 

Feet. 

85 

loa 

3») 
1,2U0 

BarreU. 

85 

100 

325 

825 

St.  2 

Nm,  3 

N^.  4 

Total 

1,335 

It  is  probable  the  production  of  some  of  these  wells  as  given  is  too 
grcjit.  Several  statements  received  from  this  district  are  to  the  effect 
th9it  three  of  the  wells  which  were  drilled  about  this  time  were  shut  in 
or  "  packed"  with  Hodley  packers;  that  if  they  were  allowed  to  flow, 
or  (to  use  the  local  expression)  "  let  loose,"  they  would  produce  some 
5^0  barrels  per  day  per  well;  and  that  in  the  neighborhood  of  these 
•veils  a  lake,  300  yards  long  by  30  yards  wide,  was  made  to  receive  their 
overflow,  and  it  is  estimated  that  in  this  lake  there  are  now  some  15,000 
barrels  that  were  produced  as  long  ago  as  1886.  !N'otliing  has  been  done 
in  the  way  of  development  or  production  in  this  district  since  this  date. 
(Regarding  this  oil  field,  Mr.  L.  D.  Eicketts,  Territorial  geologist,  states: 
"  These  wells  are  cased  and  supplied  with  valves  to  prevent  the  oil 
from  escaping,  but,  owing  to  the  great  gas  pressure,  a  leakage  can  not 
be  prevented.  The  pressure  is  so  great  that  upon  suddenly  opening 
the  valves  the  oil  spurts  up  75  feet  into  the  air,  like  some  black- watered 
geyser.  After  the  pipe  thus  clears  itself  the  steady  flow  of  oil  is  re- 
sumed, which,  as  variously  estimated,  will  aggregate  from  600  to  1,000 
barrels  per  24  hours."  The  oil  is  found  in  two  strata,  the  upper  a 
^^  black  sand,"  averaging  about  70  feet  in  thickness,  and  the  other  is  a 
"  black  pebble"  or  "  dark  conglomerate,"  varying  in  thickness,  accord- 
ing to  different  authorities,  from  400  to  800  feet.    The  oil  in  this  district 
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is  low  in  illaniinants,  averaging  about  25  pei  oent.  It  is  proposed,  and 
a  company  lias  been  organized  for  the  piirpcrse,  to  pipe  the  oil  to  Den- 
ver, 250  miles  distant,  and  to  sell  it  lor  fuel.  • 

Regarding  the  second  district,  the  "  Stockade  Oil-Mining  district," 
which  is  located  in  the  Black  Hills,  near  Now  Castle,  in  Weston  county, 
bnt  little  information  has  been  obtained.  A  large  quantity  of  Govern- 
ment land,  supposed  to  contain  oil,  has  been  located  in  this  district. 
A  list  of  some  376  locations  of  160  acres  each,  amounting  to  60,160  acres, 
has  been  furnished  the  census  special  agent.  This  land,  at  the  Govern- 
ment price  of  $2.50  an  acre,  would  be  valued  at  $150,400.  In  order  to 
hold  these  leases  $200  worth  of  imjirovements  must  be  put  upon  the 
land.  If  all  of  the  claims  were  finally  taken  up  this  would  add  $75,200 
to  the  value  of  the  land  entered  as  oil  land  in  this  district.  It  is  known, 
however,  that  in  many  cases  the  claims  have  been  abandoned.  So  far 
as  has  been  learned,  no  amount  of  oil  has  ever  been  produced  in  this 
district,  though  indications  are  very  favorable  to  the  securing  of  a  large 
supply. 

NEW  MEXICO. 

Information  has  been  received  of  a  very  small  production  of  a  heavy 
labricating  oil  in  Bernalillo  county,  on  section  11,  township  16  north, 
range  16  west.  This  oil  flows  naturally  from  the  rocks  containing  it. 
The  prodnct  is  stated  to  be  a  barrel  a  day,  which  is  probably  in  excess 
of  the  actual  production.  It  is  sold  in  small  quantities  to  consumers 
in  the  immediate  vicinity  at  the  rate  of  $10  a  barrel.  The  larger  pro- 
portion of  the  production  is  wasted  and  lost.  It  is  also  reported  that 
there  are  several  places  on  the  Navajo  Indian  reservation  where  petro- 
leum exudes  in  a  similar  manner  from  the  crevices  in  bituminous  sand- 
stone, and  there  is  no  doubt  that  at  many  places  in  Kew  Mexico  the 
same  phenomena  that  are  noticed  in  Colorado  and  Wyoming  will  be 
found  to  exist. 


NATURAL   GAS. 

By  Joseph  D.  Weeks. 

Previoas  to  the  investigation  into  the  production  of  natural  gas  by  tbe 
Eleventh  Census  no  attempt  had  been  made  to  determine  the  volume  of 
this  fuel  produced  or  consumed.  The  want  of  meters  to  measure  the 
gas,  the  methods  of  use,  and  the  profligate  waste  which  characterized 
the  early  utilization  of  what  is  now  known  to  be  a  valuable  product, 
rendered  even  an  approximate  estimate  of  the  amount  utilized  impos- 
sible.  This  waste  has  been  checked,  more  economic  methods  have  becu 
adopted,  and  meters  have  b^n  invented  that  give  approximately  cor- 
rect measurements.  That  the  supply  of  gas  is  limited  and  will  ulti- 
mately be  exhausted  has  never  been  questioned.  There  is  no  accurate 
method  of  estimating  how  great  a  store  of  this  product  we  have  to 
draw  upon,  and  even  when  we  are  able  approximately  to  determine 
how  much  is  being  consumed,  it  is  impossible  to  oay  how  long  it  will 
last  at  the  same  rate  of  consumption.  During  1889,  according  to  the 
census  report,  the  total  consumption  of  natural  gas  in  the  United  States 
was  552,150,000,000  cubic  feet.  This  flgure  is  of  course  but  an  estimate, 
but  must  be  taken  as  the  best  approximation  possible.  The  distribution 
of  this  consumption  by  industries  is  ascertained  to  be  about  as  follows: 

Total  oonsumption  of  natural  ga8  in  the  United  States  in  1889. 


Iron  aud  stoel  mills 

Glass  works 

Other  iiuluKtrial  cstablishroeiits 

Heatiii«:  and  cooking 

Pumpii) j;  oil 

Drilling  ami  oiieratlng  oil  and  gas  woUs 
other  usos 

Total 


Cnbio  UmsL 


171,  S-X),  000. 000 
18, 750,  OOO.  000 

236, 900, 000, 000 

02. 'H) »,  000, 000 

7, 500, 000, 000 

30,000,000,000 

25, 000, 000,  000 


532,150,000,000 


Value, — It  has  been  found,  in  the  preparation  of  previous  volumes  of 
Mineral  Resources,  that  the  best  mode  of  arriving  at  the  value  of 
natural  gas  consumed  is  by  estimating  the  value  of  coal  displaced  by 
its  use.  In  1889  the  value  of  the  gas  consumed  as  actually  returned  is 
given  at  $11,044,858.  The  value  of  fuel  displacement,  which  is  regarded 
as  the  actual  value,  was  $21,097,099.  This  includes  69,018  cords  of  wood 
866 
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displaced  in  .Ohio  and  Indiana,  valued  at  $165,040.  The  amount  of 
coal  displaced  in  the  United  States  is  placed  at  10,198,930  tons,  with  a 
value  of  920,732^059.  In  1890  the  value  of  thedispl^ipement  is  given  as 
•18,667,725. 

The  following  table,  from  Mineral  Eesources  of  the  United  States, 
1888,  gives  the  amount  and  value  of  coal  displaced  by  natural  gas  from 
1885  to  1888,  inclusive,  by  principal  gas-producing  districts: 

Amount  and  value  of  coal  displaced  by  natural  gas  from  1885  to  1888, 


LocalitiM. 


PerniHylvania: 

Allegheny  ootraty 

Ili^mainder  of  IMttKbiirgdiRtrict. 

We!«}em  PciitiHvlvanLi,  outside 

of  Pittobiirj;  district 

New  York 

Ohio 

Went  Virginia 

Indiana. 

minoM 

Kannaa 

M  it*lii.zan 

KLsuw  liero .* 


Total 


1885. 


Coal  dis- 
placed. 


Sknri  ton». 

2.000,000 

500,000 

500,000 
56,000 
50,000 
20,000 


000 


5,000 


3,131,600 


Value. 


13,500,000 
750,000 

1,250,000 

106,000 

100,000 

40,000 


1,200 


20,000 


1888. 


Coal  dis- 
placed. 


Short  ttmt. 
4,000,000 
1,000,000 

1,000,000 

60,000 

200,000 

30,000 

150,000 

2,000 

2,000 

4,000 

5,000 


Value. 


$5,000,000 
1,500,000 

2,500,000 

210,000 

400,000 

60,000 

300,000 

4,000 

6,000 

12,000 

20,000 


4,857,200 


6,453,000 


10,012,000 


Localitiea. 


PennayWania: 

iniogheny  county 

Komainder  of  IMtwbnrg  district. 

Western  Pennrtylvania,  outside 

of  Pittsburg  district 

Total  Pennsylvania 

New  York 

Ohio 

West  Virginia 

Indiana 

Elsewhere 

Total 


1887. 


Goal  dis- 
placed. 


Short  tons. 
5, 477, 000 
1,610,500 

1,795,500 


8,883,000 

111,000 

500,000 

60,000 

800,000 

5,000 


9, 859, 000 


Value. 


$6,846,250 
2,415,760 

4,487,500 


13,740,500 

333,000 

1,000,000 

120,000 

600,000 

15,000 


15,817,600 


1888. 


Coal  dis- 
placed. 


Short  tont. 
7,302,700 
2, 447, 330 

2,693,800 


12.443,830 
125,000 
750,000 

60,000 
060,000 

26,000 


14,063,830 


Value. 


$10,223,780 
3,670,995 

6,387,600 


19,282,376 

332,500 

1,500,000 

120,000 

1,320,000 

75,000 


22,629,875 


In  tlie  following  tables  are  shown  the  amount  and  value  of  fuel  dis- 
placement in  1889  and  1890,  by  States.  In  the  statement  for  the  former 
year  is  also  shown  the  actual  amount  received  by  the  companies  for  the 
gas  consumed.  The  amount  and  value  of  the  coal  displaced  by  gas  in 
1890  was  less  than  in  1889,  but  owing  to  the  higher  prices  the  amount 
actually  received  was  probably  fuUy  f  1,250^000  more  than  in  1889. 
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Value  of  natural  gas  consumed  in  the  United  States  in  1889,  by  States,  and  ike  amount  and 

value  of  coal  and  wood  displaced  by  ths  same,  ' 


States  and  Territoriaa. 


Pennsylvania  . 

Indiana 

Ohio 

New  York 

MiHsonri 

Kannas 

California 

Illinoiii 

Ken  luck)' 

West  Virginia 

Texan 

Arkansas 

Utoh 

South  Dakota . 


Value  of 

natural  gaa 

aupplied  and 

naoil. 


Total 

Used  at  pipe  lines 

Used  forunlliDgaud  pump- 
in  g  wells 

Other  uses 


$8,287,383 

1,302,472 

1, 12i»,  997 

201,325 

27,823 

13,660 

12,680 

8,668 

2,680 

2,000 

1,728 

375 

150 

25 


11,044,858 


Coal  displaced. 


Tons. 


6,863,062 

716,461 

1,660,456 

130, 159 

11.859 

4,538 

3.517 

7,245 

615 

600 

288 

107 

18 

5 


9,398,930 
100,000 

400,000 
300,000 


Grandtotal '      11,044,858 


10,108,930 


Yalne. 


$11,593,988 

2,002,762 

5, 123, 560 

530,026 

35,087 

15,873 

12,680 

10, 615 

2,580 

2,000 

1,728 

375 

150 

25 


19,332,059 
200,000 

800,000 
600,000 


|e0,932,059 


Wood  displaced. 


Cords. 


44,888 
24,130 


60,018 


09,018 


Yalne. 


172,940 
92,100 


166,040 


165,040 


Amount  and  value  of  coal  and  wood  displaced  by  natural  gas  consumed  in  the  United  Statet 

in  1890,  by  States. 


States  and  Territories. 


Pennsylvania 

Indiana 

Ohio : 

New  York 

M  i  3souri 

Kansas 

CaUfoniia 

Illinois 

Kentucky 

West  Virginia 

Texas 

Arkansas 

UUh 

South  Dakota 

ToUl 

Used  at  pipe  lines 

Used  for  drilling  and  pumping  wells 
Other  uses 

Grandtotal 


Coal  displaced. 


Tons. 


6, 334, 017 

897.000 

1, 573, 100 

138,000 

3,000 

6,000 

5,500 

4,000 

10,000 

1,800 

2,000 


Value. 


$9,551,025 

2, 242, 500 

4, 619, 300 

552,000 

10,500 

12,000 

83,000 

6,000 

30,000 

5,400 

6,000 


8,974.417 
100,000 
400,000 
300,000 


9,774,417 


17,067,726 
200,000 
800,000 
600,000 


18,667,725 


Wood  displaced. 


Cords. 


30,000 
20,000 


50,000 


50,000 


Value. 


$60,000 
66,000 


126,000 


126,000 


Pipe  lines, — ^The  total  number  of  feet  of  pipe  line  used  in  the  dis- 
tribution of  natural  gas  in  the  United  States  at  the  close  of  1888  was 
25,564,594,  and  at  the  close  of  1889  was  37,746,093,  divided  into  sizes  as 
follows: 
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Total  number  of  feet  of  pipe  line  used  in  the  distribution  of  natural  gas  in  fks  United 

States  at  the  close' of  1888  and  1889, 


SiMs  (inches). 


I: 

1.. 

u- 

3.. 

?! 

6.. 

H 


1888. 

1889. 

2,20] 

3,341 

907 

7.135 

423, 7i:4 

880. 925 

1,157,774 

3, 039, 912 

324,938 

730,451 

632, 774 

840, 2*26 

4, 987. 328 

7, 222, 30X 

hi.  :»H) 

5.  J,  7««» 

3,or»-»,«i5 

4.  213. 23 » 

8,422 

8,422 

3, 165.  590 

4.913,883 

294.127 

308, 434 

184,800 

233,106 

Sixes  (inches). 


6 

8 

0 
10 
12 

14 

16 

20 

24 

30^ 

36} 

Total 


1888. 

1889. 

8, 808, 077 
5, 167, 462 

3,866,192 
6, 979, 450 

1,405,120 

2,141,368 

612,900 
643 
309,252 
193, 780 
106,669 

1,369,618 

643 

480,603 

205, 942 

148,056 

83,091 

92,971 

25,564,504 

37,746,003 

The  tendency  is  toward  the  use  of  larger  pipes,  as  these  will  trans- 
port more  gas  with  less  loss  by  friction  than  smaller  pipes. 

The  following  statements  taken  from  the  report  of  the  Eleventh 
Census  show  very  clearly  the  capital,  wages,  and  other  expenditures 
required  for  supplying  the  natural  gas. 


CAPITAL. 

The  total  capital  reported  as  invested  in  the  production  and  trans- 
X>ortation  of  natural  gas  in  the  United  States  at  the  close  of  1889  was 
$59,  (>82, 154.  Of  this  amount  $12,795,715  is  given  as  the  value  of  lands 
and  $46,886,439  as  the  value  of  rigs,  wells,  pipe  lines,  and  other  prop- 
erty. 

The  total  acreage  of  land,  both  owned  and  leased,  held  by  natural 
gas  producers,  is  reported  at  564,700.  Of  this  amount  46,802  acres  are 
reiK)rted  as  owned  and  517,898  acres  leased.  The  average  value  per 
acre  of  this  land  is  $22.66.  This  is  evidently  too  low  a  valuation,  and 
probably  comes  from  the  fact  that  it  is  based  on  the  amount  paid  for 
leases.  This  question  has  been  so  thoroughly  discussed  on  the  report 
on  the  production  of  x>etroleum  that  it  need  only  be  referred  to  here. 
It  is  customary  in  leasingH)il  or  gas  land  to  pay  so  much  bonus  down 
for  the  lease,  the  amount  varying  ftom  $5  to  $50  an  acre,  and  a  royalty 
of  the  gas  produced.  It  is  fair  to  assume  (certainly  it  is  fair  in  con- 
sideration of  the  fact  that  $20,000,000  worth  of  gas  was  produced  from 
these  564,700  acres  of  land)  that  the  average  value  of  this  land  is  at 
least  $100  an  acre. 

Of  the  564,700  acres  of  land  held  in  the  United  States  467,175  acres 
were  held  in  Pennsylvania,  Indiana  and  Ohio.  This  amount  is  cer- 
tainly worth  an  average  of  more  than  $100  an  acre,  some  of  it  consid- 
erably more.  Assuming  this  price,  $100,  for  the  average  value  of  all 
land  held,  the  value  of  land  would  be  $56,470,000,  instead  of  $12,795,715. 
It  is  but  fair  to  say  that  some  of  this  land  reported  as  gas  land  is  also 
oil  land,  certain  wells  on  the  same  leases  producing  oil  and  others  gas. 

Of  the  $46,886,430  reported  as  the  value  of  propecty  otVi^x  \>\i^\^\axL^ 
778  Mm 24 
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$7,472,157  is  given  as  the  value  of  rigs,  wells,  etc.,  $31,637,284  as  the 
value  of  pipe  lines  used  in  transporting  the  gas  from  wells  to  con- 
sumers, and  $7,776,998  as  the  value  of  other  property. 

Capital  invested  in  the  natural  ga$  industry  in  the  United  States  in  1889, 


States  and  Terri- 
tories. 

Number  of  acres  of  natural  gas  land. 

Value  of  plant. 

Total  capi- 
tal. 

Total 
acreage. 

Owned. 

Leased. 

Value. 

Riga, 
wellH,  etc. 

Pipelines. 

Other 
pn>|i«Tly. 

Pennsylvania . . . 

Indiana 

Ohio 

277,430 

77.403 

112,252 

49. 870 

15 

2,002 

6 

19,044 

23.215 

218 

72ri 

2,000 

25,411 

12,294 

8,712 

533 

5 

2 

6 

44 

3,800 

252,010 

65,199 

108,540 

40.337 

10 

2,000 

$7, 580, 9G8 

1, 090. 218 

3,241,679 

298,120 

176.800 

10,200 

1,900 

8,200 

275,550 

11,280 

72,500 

20,000 

$3,757,061 

1,396.949 

1, 702, 051 

169,753 

90,800 

22,500 

49, 6:i5 

23,620 

128.950 

103,  395 

1,500 

3,500 

2,970 

1. 273 

3,000 

11,800 

2,500 

$18,955,018 

4,792.548 

6,418.342 

580.519 

44.200 

27,200 

215 

18,400 

800,700 

25 

$4,005,885 

926,098 

1,591,678 

114,037 

1.500 

100.100 

$34,3S8,832 

8. 205, 813 

12.  d53, 750 

1, 162. 429 

313. 300 

160.000 

51,750 

45.220 

2, 146, 400 

114.700 

iW.OOO 

24,000 

3.000 

1.360 

3.000 

14.500 

4,100 

New  York 

Misisouri 

KansAA  ■  T ,. 

California 

IllinniA 

19,000 

19,415 

218 

Kentucky 

West  Virginia.. 
Texas 

941,200 

725 

6,000 
500 

Arkansas 

Utah 

2,000 

30 
87 

South  Dakota. . . 

New  Mexico .... 

Tenuessee 

Wisconsin 

Total 

270 
160 

270 

2,700 
1,600 

160 

564.700 

46,802 

517, 898 

12, 795, 715 

7,472,157 

81, 637, 284 

7,776,998 

59, 682, 154 

Labor  and  wages  in  producing  natural  ga^  in  1889. — ^The  total  number 
of  persons  employed  In  the  production  of  natural  gas  in  the  United 
States  in  1889  is  given  as  6,684^  to  whom  $1,736,389  was  paid  in  wages. 
Of  the  total  number  of  employes,  374  were  foremen  or  overseers,  889 
mechanics,  5,004  laborers,  6  boys  under  16  years,  395  males  engaged  in 
office  work,  and  16  females  engaged  in  office  work.  It  must  be  under- 
stood that  these  workmen  were  employed  not  only  in  the  production 
of  gas,  but  in  its  distribution.  This  report  is  by  no  means  satisfactory 
and  is  to  a  large  extent  meaningless,  or  at  least  the  terms  used  are 
such  as  to  lead  to  confusion  in  the  classification.  A  better  classifica- 
tion is  given  in  the  second  table  below,  which  shows  more  in  detail  the 
number  of  persons  employed  and  by  more  definite  occupations. 

Labor  and  wages  in  producing  natural  ga9. 


states  and  Territories. 


Pennsylvania.. 

Indiana 

OUit> 

New  York 

Missouri 

Kansas 

niinois 

Kentucky 

West  Virginia. 

Texan 

Arkannas 

Sou  til  Dakota.. 
New  Mexico.., 
Wiscousiu 


Total 


Foremen  or  over- 
seers. 


Kura* 
ber. 


145 

133 

50 

11 


1 
8 


374 


Wages. 


1126,424 

58,865 

40,702 

4,152 


750 
3,360 


900 


400 


235,553 


Mechanics.    0^ 


Num- 
ber. 


899 

324 

97 

37 

1 

1 


14 
6 
1 
4 

1 
4 


689 


Wages. 


$207,310 

97,091 

82,997 

4,443 

50 

900 


8,056 
1,800 
720 
2,590 
73 
2,0U0 


357,8^0 


Laborers. 


Num- 
ber. 


2,529 

1,408 

767 

296 

1 

1 

3 

3 


5,004 


W«g«». 


I6n»4a 

134, 3I« 

125.988 

17,687 

35 

20U 

172 

520 


360 


1«200 


851,945 
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Lahm'  and  wages  in  producing  natural  gas — Continned. 


States  and  Terrltoriea. 


Pennsylruii*.. 

Induma 

Ohio 

New  York 

Minouri 

Kuieae 

Illinois 

Xentacky 

West  Virginia 

Texaa 

Arkansaa 

Soath  Dakota. . 
New  Mexico . . 
Wisoonain 


Total 


Boys  onder 
16  years. 


Num- 
ber. 


1 
2 
3 


Wages. 


$50 
160 
438 


648 


Office. 


Males. 


N  am- 
ber. 


202 

115 

63 

12 


1185. 567 
49, 287 
40,337 
7,868 


1 
1 
1 


305 


Wages. 


1,000 

300 

1,080 


285,439 


Females. 


Num- 
ber. 


6 
5 

4 
1 


Wages. 


$2,013 

2,060 

806 

85 


Total. 


Num- 
ber. 


3,283 

2,007 

983 

357 

2 

8 

5 

21 

6 

8 

4 

1 

4 

6 


16 


4,964  1  6,684 


Wages. 


$1,092,709 
341,851 
241.218 
34,235 
85 
2,100 
1,222 
13,016 
1,800 
1,080 
2,500 
73 
2,000 
1.600 


1,736.389 


Of  the  $1,736,389  paid  for  wages  in  1889,  9235,553  was  paid  to  fore- 
men or  overseers,  $357,840  to  mechanics,  $851,945  to  laborers,  $648  to 
boys  under  16  years,  $285,439  to  office  force,  males,  and  $4,964  to  office 
force,  females.  In  addition  to  these  wages  a  large  amonnt  of  money 
was  paid  to  contractors  for  drilling  wells,  laying  pipe  lines,  etc.,  into 
which  labor  entered  largely.    Of  wages  so  paid  no  account  is  given. 

In  the  following  table  will  be  found  totals  showing  the  occupation 
and  number  of  employes  of  each  kind  in  the  United  States: 

Number  and  oocupai%on$  of  employ^  about  gas  wells  in  1889, 


Class  of  labor. 

1 

1 

1 

• 

O 

1 

• 

1 

1S^ 

1 

e 

t 

i 

1 

• 

1 

a 
g 

c 

1 

t 

1 

• 

1 

• 

1 

f^PAIlLlfl  AD  BiB 

1 
1 

36 

160 

4 

6 

13 

130 

1 

84 

25 

1 
2 

132 

248 

22 

10 

54 

811 

0 

89 

85 

1 

10 

318 

146 

34 

28 

61 

42 

69 

2 

2 

69 

12 

840 

4,691 

6 

nVnikfinmm ............. 

1 
80 
41 

""29* 
121 

""i' 

10 

BookkMrnsra  ........... 

0 
40 
17 

1 

7 
44 

8 

7 
4 

1 

8 

5 

10 

niArkft  tnsklMi 

1 

1 

1 

Clerka,  femalea 

Telegraph  operators 

Sapcrintendents 

Klflctriciiina ............ 

1 

3 

1 

1 

TnanectfOrs  ............. 

^ 

Station  ainnita  ......... 

AorAiits        .......... 

1 
2 

KnirinMira ..  ...... 

2 
146 
61 
22 
21 
52 
10 
23 

2 

2 
69 

7 

153 

2,201 

1 

6 

160 

38 

"'i' 
"io" 

83 

"n 

32 
12 

Fitleni  or  plumbers .... 
BriUers       

10 

1 

4 

Tiwil  rtiftwiinrii ----- 

CarDeniers ............. 

2 

Fiefdmen  or  wellmen . . . 
TfMinsteni 

6 

3 

13 

3 

T.fnAKMin    

Warebouflemen 

IHackmnit  iia 

' 

Watchmen  .t»., -, 

5 

83 

257 

02 

1,374 
2 

37 

755 

3 

1 
1 

14 
8 

I 
1 

4 

1 

4 

**5* 

T  Aborars 

1 

8 

Boys  under  16  years — 
Total 

1 

3,282 

2,007 

063 

857 

2 

3 

5 

21 

6 

8 

4 

1 

4 

6 

1 

6,684 

1 L 

x 
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Total  expenditure  for  materials  during  1889. — The  total  expenditure 
daring  1889  for  all  materials  used  in  drilling  wells,  operating  and  car- 
ing for  the  same,  building  pipe  lines,  and  for  all  other  materials  was 
$13,184,497.  Of  this  amount  $1G5,G77  was  paid  for  materials  used  in 
building  rigs,  $467,540  for  materials  used  in  drilling  wells,  $282,882  for 
materials  used  in  operating,  shutting  in,  and  caring  for  wells,  $7,044,438 
for  pipe  lines,  $285,180  for  materials  used  in  fitting,  $28,794  for  tor}>e- 
does,  and  $4,915,086  for  all  other  materials.  Considerable  work  was 
done  by  contract,  including  labor  and  materials.  It  was  impossible  to 
make  a  division  of  the  amounts  between  labor,  materials,  etc. 


Total  expenditures  far  materiaU  during  1889, 


States. 

Building 
rigs. 

Drilling 
wells. 

Operat- 
ing, shut- 
ting in, 
and  car- 
ing for 
wells. 

Pipe, 
ooup- 

Torpedoes. 

All  other 
materials. 

Total. 

^g  aid     «^«"g- 
repairing 
pil>e  lines.; 

Num- 
ber. 

Value. 

PennsylyaniA 

Indiana 

Ohio 

$113,022 

3.800 

26,019 

17.336 

500 

4,500 

$326,674 
42.710 
66,751 
22,405 

$188,550 

38,712 

44,710 

5,810 

$855,192 

1, 761, 203 

4,201,054 

131, 144 

12,200 

1.555 

16,000 
6,000 

$227,926 

40,190 

070 

16,094 

55 

82 
86 
41 

$6,167 

10.275 

8.228 

2,330 

$3,246,240 

24.182 

1, 315. 133 

316, 022 

1,500 

$4,963,780 

1.921.072 

5.7'J2.865 

511.141 

14, 20  J 

14  705 

90 

17,600 

15.044 

3,400 

New  York  ... 

Missouri 

Kansas 

Ciilifumia.... 

6.500 

1,800 

2 

350 

Illinois 

1,600 
1,700 

Kentucky 

Wisconsui . . . 

500 

15 

1,444 

6,000 
900 

(a)  2. 500 

Total... 

165,677 

467,540 

282,882 

7, 044, 438 

285,180 

281 

28,704 

4.915.086 

13,184.487 

•looiudea  ooet  of  riga,  drive  pipes,  casing,  and  tubing. 


STONE. 

By  William  C.  Day. 

The  present  report  on  stone  in  the  United  States  is  intended  particn- 
larly  to  show  the  distribution  by  counties  of  the  difierent  varieties  in 
the  varioas  productive  States  and  Territories.  With  this  purpose  in 
view,  each  productive  State  and  Territory  is  treated  of  by  itself.  The 
statistical  figures  apply  in  the  large  isajority  of  cases  to  the  calendar 
year  1889,  and  they  serve  to  show  the  relative  magnitudes  of  the  indus- 
tries. In  addition  to  the  subject  of  distribution,  other  features  of  in- 
terest in  regard  to  the  properties,  the  chemical  constitution  and  physical 
structure  of  the  stone  and  the  purposes  to  which  it  is  applied  are  in- 
cluded in  so  far  as  the  data  at  hand  at  this  time  will  permit. 

In  1889  there  were  produced  in  the  United  States  limestone,  granite, 
sandstone,  marble,  slate,  and  bluestone,  named  in  the  order  of  their 
commercial  importance. 

The  total  value  of  this  stone  product,  according  to  the  results  of  the 
Eleventh  Census,  was  953,035,620,  distributed  as  follows:  Limestone, 
•19,095,179;  granite,  $14,464^095;  sandstone,  $10,816,057;  marble, 
$3,488,170;  slate,  $3,482,513;  and  bluestone,  $1,689,606.  In  1890  no 
such  detailed  canvass  of  the  United  States  was  attempted  as  was  exe- 
cuted in  the  previous  year  for  the  Eleventh  Census.  Building  .was 
more  active  in  1890  than  in  1889,  and  the  total  shows  fully  the  normal 
growth  to  a  total  value  for  stone  of  all  kinds  of  $54,000,000. 

LIHS8T0NE. 

Production, — ^The  value  of  the  limestone  produced  in  the  United  States 
in  1889,  as  shown  above,  was  $19,095,179.  It  wiis  produced  in  40  States 
and  Territories  as  follows: 


Production  of  limeatone  in  the  United  States  in  1889^  hy  States  and  Territories, 


Bank. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

a 


States  and  Territories. 


Pennsylvania . 

Illinois 

Indiana 

MirtHOuri 

New  Yorlc.... 
Maine  ........ 

Ohio 

Wisiconsin.... 
Minnesota... 

Iowa 

Calffomia..... 

Kansas 

Alabama 

Kentucky  ... 
Wasbin^n . 

Texas 

^Nebraska . 

Vermont 

Maryland 

Virginia 

Colorado 


Value. 

Rank. 

$2,655,477 

22 

2,  UK),  607 

23 

1, 880, 336 

24 

1, 859. 060 

25 

1,7U8,830 

26 

1, 523, 400 

27 

1, 514, 034 

28 

813, 0C3 

2» 

613, 247 

30 

530. 863 

31 

616, 780 

32 

478, 822 

33 

324,814 

34 

303,  314 

85 

231,287 

86 

217. 8:55 

87 

207,019 

38 

195,066 

89 

161,860 

40 

169,023 

138,091 

States  and  Territories. 


Connecticut  ... 

New  Jersey 

Massachusetts. 
West  Virginia . 

Michigan 

Tennessee 

Idaho 

Rhode  Island  . . 

Utah 

Montana....... 

Arkansas 

Suath  Carolina 
Now  Mexico... 

Oregon 

Georgia 

Florida 

Arizona 

South  Dakota.. 
Wyoming 


Value. 


$131, 097 

129,662 

119,978 

93,856 

85.952 

73,028 

28,545 

27,625 

27,568 

24,964 

18.360 

14,520 

3.802 


77,835 


Total 119,(M»^I7«I. 
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Uses. — ^The  principal  purpose  for  wliicli  the  limestone  was  used  was 
for  the  production  of  lime,  the  value  ot  the  lime  produced  being 
$8,217,015.  For  building  purposes  $5,405,071  worth  was  used;  for 
street  work,  $2,383,456;  for  a  flux  in  blast  furnaces  the  limestone  used 
was  worth  $1,569,312;  for  bridge,  dam,  and  railroad  work,  $l,?89,6*i2y 
and  for  miscellaneous  purposes  $230,103  worth  was  used. 

eiUNITE. 

Production, — ^Thevalueof  the  gianite  produced  in  the  United  States  in 
1889  was,  a«  shown  in  the  following  statement,  $  14,404,095.  This  product 
was  distributed  among  twenty-eight  States  and  Territories,  as  follows: 

Production  of  granite  in  the  Unil^  States  in  1889,  by  States  and  Territories. 


Rank. 


1 

2 

2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


states. 


MaHjMicliuitetts. 

Miiiiio 

Culifumia 

Cniiiu'ctiout  ... 
Khotlc  iHloud.. 


Now  Uanipahire. 

Pt'iiitHylvauia 

Vemwrnt 

MiHAonri 

Maryland 

New  Jersey 

MfnnoBota 

Vir<riuia 

Colorado 


Value  of 
oatput. 


♦2, 
2, 
1. 
1. 


50:i, 
225, 
329, 

OCJ, 

9n, 

752. 
727. 
G2:.{, 
581. 
50U. 
447, 
425, 
856, 
332, 
314, 


503 
KW 
U18 
202 
216 
481 
531 
252 
870 
G42 
489 
673 
782 
548 
673 


Rank. 


states. 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


South  Dakota.. 

WirtcoiiHin 

New  York 

Dtilnwnre 

North  Carolina 
Sfiiith  Carolina 

( )rogon 

IVxaa 

ITUh 

Montana 

Arkansas .. 

Washington... 
Nevada  


Total 


Yalne  of 
outpat. 


$304,673 

26ti.0»5 

222,773 

211.194 

146.627 

47. 614 

44.150 

22.550 

8.700 

76.000 


14,464,096 


Uses. — ^The  purposes  to  which  the  granite  product  was  put  were  as 
follows:  Building,  $6,160,034;  street  work,  $4,450,801 ;  cemetery,  monu- 
mental, and  decorative  purposes,  $2,371,011;  bridge,  dam,  and  railroad 
work,  $1,238,401,  and  miscellaneous  uses,  including  miUstones,  walls 
(fences)  watering  troughs,  posts,  engine  and  machine  beds,  yard  stock, 
boundskry  stone,  horse  blocks,  etc.,  $230,858. 

SAITDSTONE. 

Production, — ^The  total  value  of  the  sandstone  produced  in  the  United 
States  in  1889  was  $10,816,057.  The  States  contributing  to  this  total 
were,  in  the  order  of  output,  as  follows : 

Production  of  sandstone  in  the  United  States  in  1889,  by  States  and  Territories. 


Rank. 


1 
S 
8 
4 

6 
6 

7 
8 
9 
10 
U 
12 
18 
14 
15 
16 
17 
18 
19 
99 
U 


States  and  Territories. 


Ohio 

Pennsylvania 

Colorado 

Connecticut 

New  York 

Hassaohnsetts 

New  Jersey 

Michigan 

New  Hexico 

Wisconsin 

California 

MiBsoori 

Kansas 

West  Virginia 

Minnesota 

Kentucky 

South  Dakota 

Iowa 

Washington 

Utah 

Indiana 


Value  of 
output. 


$3,046, 

1,609, 

1, 224. 

920, 

702. 

(49. 

597, 

246, 

186, 

18:<. 

175, 

155, 

140, 

140, 

131, 

117, 

93, 

80, 

75, 

48, 

43. 


656 
159 
098 
061 
419 
097 
:i09 
570 
804 
958 
598 
557 
289 
687 
979 
940 
570 
251 
936 
S06 
983 


Rank. 


22 
23 
24 
25 
26 
27 
28 
29 
30 
81 
82 
38 
34 
35 
86 
37 
38 
39 

4or 


States  and  Territories. 


Alabama 

Montana 

Ar1(.aii>*as 

UliuoiA 

Wyoming , 

Texas 

North  CaroUna.. 

Virginia , 

Maryland 

Arisoua 

Oregon 

New  Hampshire . 

THiitiessee 

Idaho 

Rhode  Island  . . . 

Nevada 

Vermont 

Florida 

Georgia 


Tot4ll 


Value  of 

output. 

♦43,966 

31.648 

25.074 

17,896 

16,760 

14.651 

12.000 

11,500 

10.605 

9,146 

8,424 

3,750 

2,722 

2,490 

28,190 

10, 816^  067 

STONK 
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Uses, — ^The  principal  use  to  which  the  sandstone  product  of  1889  was 
put  was  for  building,  $7,121,942  worth,  or  over  65  per  cent  of  the  prod- 
uct being  devoted  to  this  purpose;  for  street  work,  a  quantity  valued 
at  $1,832,822  was  used,  while  bridge,  dam,  and  raUroad  work  consumed 
$1,021,920  worth  of  the  product.  For  abrasive  purposes  $580,229  worth 
was  used,  and  for  miscellaneous  uses,  $259,144.  The  last  classification 
includes  the  stone  used  for  grout,  hitching-posts,  fence  walls,  sand  for 
glass,  sand  for  plaster  and  cement,  furnace  hearths,  lining  for  blast 
furnaces,  rolling-mill  furnaces,  adamantine  plaster,  millstones,  ceme- 
tery work,  watering  troughs,  fluxing,  ganister,  firebrick,  silica  brick, 
lining  for  steel  converters,  glass  f umacesj  core  sand  for  foundries, 
and  random  stock. 

MIBBLE. 

Production. — ^The  value  of  the  marble  produced  in  the  United  States 
in  1889  was  $3,488,170.    This  was  the  product  of  ten  States,  as  follows: 

ProdueHoH  of  marble  in  the  United  States  in  1889,  hy  States, 


Bank. 


1 
2 
8 

4 
5 
6 


SUtes. 


Vermont.. 
Tennessee 
New  York 
Georgia. . . 
Maryianil . 
CaliloruU. 


Value  of 
output 

Rank. 

$2, 100, 560 
419,467 
354, 1117 
106.  250 
139. 816 
87,030 

7 

8 

9 

10 

1 

States. 


Pennsylvania. . 
Msssachussetts 

Idaho 

Virginia 

Total 


Value  of 
output. 


1 


$121,850 


3,488,170 


Marhle  imj^ted  and  entered  for  consumption  in  the  United  States,  1867  to  1883,  inclusive. 


Fiscal  yenn«  end- 
ing J  une  30 — 


1M7 
1868 
1880 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
18M1 
1882 
1883 


J. 2 


^ 


$5,973 

3, 4U0 

3, 12t 

1,8:J7 

1, 450 

5U5 

2.  1^ 

1&8 

184 


330 
655 
019 


■U 

'"  *  • 


A 


9   o 


$168 

1,081 

21 


427 
126 


U 


^^ 


s 


1^5 

-sal 

1^^ 


o  *-•  « 


1 


-^« 


$77 
452 


96 
203 


8 


Sa.a 
■  ■*» 

8'gfl 


$44 


87 


i 


III 


$28 
318 


is 
It 

1^ 


$192. 514 
309,750 
359,881 
332. 8:i9 
400,158 
475, 718 
390.  671 
474.080 
627.  628 
520.  126 
349,590 
376,936 
329. 155 
5.'Jl.  0.)8 
470.  047 
480, 331 
533,096 


a* 
us 


$2,540 
4,403 
8,898 
3,713 
1,134 
4,017 
4,148 
2,863 
1,623 
1,151 
1,404 
602 
427 
7,239 
1,468 
3,582 
2,011 


9 

s 


t 


$51,978 
85,783 
101,300 
142. 785 
118, 016 
54.539 
69,991 
61,699 
72.389 
60,696 
77,293 
43,915 
64,857 
62, 716 
82,046 
84,577 
71,905 


TotaL 


$247, 
899, 
465, 
479, 
625, 
538, 
473. 
631, 
603. 
691, 
430, 
421, 
384, 
601, 
653, 
875, 
807, 


082 
936 
088 
337 
598 
624 
955 
079 
619 
884 
411 
600 
623 
862 
900 
145 
631 
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During  the  calendar  years  ending:  Dcecinber  31,  from  188C  to  1890. 
and  fiscal  years  ending  June  30,  for  1884  and  1885,  the  classification  lias 
been  as  follows: 

Marble  imported  and  entered  far  coneumption  in  the  United  Siat^fr&m  1884  to  1890, 


Classification. 


In  block,  rough  or  squared,  of  all 
kinds 

Veinml  marble,  sawed,  dressed,  or 
otherwise,     inclndins     marble 
slaba  nnd  marble  iiaviug  tiles . . 

AH  manufactures  of,  not  specially 
enumerated 


Total. 


1884. 


1511,287 

12,  Ml 
07,829 


1885. 


$429,186 

43,923 
54,772 


502,057 


527,881 


1880. 


$408,806  $365,648  $367.2a0 


06,625 
44,053 


549, 573 


1887. 


142,406 
31,880 


520,933 


1888. 


107,957 
60.080 


534,263 


1880. 


$498,275 

115,900 
01,231 


976,415 


1800. 


$510,354 

142,853 
182,376 


785,383 


8LATB. 


Production. — Slate  valued  at  a  total  of  $3,482,513  was  produced  in 
the  United  States  during  1889.  Twelve  States  contributed  to  this  pro- 
duct as  follows: 

Production  of  slate  in  the  United  States  in  1889,  hy  States, 


Bank. 


1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

U 

12 


States. 


Pennsylvania. 

Vermont 

Maine 

New  York 

Virginia 

Maryland 

California  .... 

Georgia 

New  Jersey  . . 

Michigan 

Arkansas 

Utah 


Total 


Value  of 
output. 


$2,011,736 

842, 013 

210,500 

126,603 

113,079 

110,006 

18,060 

15,330 

10,025 


! 


15,240 


3,482,513 


Uses. — By  far  the  greater  portion  of  the  slate  produced  in  this  country 
is  used  for  roofing  purposes,  the  value  of  the  slate  thus  used  in  1889  being 
$2,797,904,  while  that  devoted  to  other  purposes  was  valued  at  $684,609. 


BLUESTONE. 


Production. — ^This  variety  of  sandstone  was  produced  in  only  three 
States,  the  total  value  of  the  product  being  $1,689,606,  divided  as  fol- 
lows: 

Production  of  hluestone  in  the  United  States  in  1889,  by  States. 


Bank. 


1 
2 
8 


New  York 

Pennsvlvania. 
New  Jersey  .. 


Total. 


states. 


Value  of 
output. 


$1, 303, 321 

377,735 

8,560 

1,680,606 
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Uses. — Originally  bluestone  was  used  for  flagging  only,  to  which  pur- 
pose the  larger  portion  is  still  applied,  but  the  use  of  it  has  extended  to 
other  purposes,  such  as  rubble  masonry,  retaining  walls  and  bridge 
stone,  sidewalks,  curbing,  gutters,  stepstones,  flooring,  vault  covers, 
bases  of  tombstones,  porch  and  hitching  posts,  and  house  trimmings. 

AliABAMA. 

The  kinds  of  stone  produced  in  this  State  are,  in  the  order  of  their 
commercial  importance,  limestone  and  sandstone. 

Limestone. — ^This  comes  from  twenty  one  quarries,  distributed  over 
thefoUowing  counties:  Shelby,  $87,540;  Colbert,  $09,494;  Lee,  $52,600; 
Blount,  $42,000;  Franklin,  $28,586 ;  DeKalb,  $16,333;  Etowah,  $13,567; 
Jefferson,  $10,000,  and  smaller  amounts  in  Jackson  and  Talladega 
counties.  The  value  of  the  entire  product  as  sold,  including  the  value 
of  the  lime  made  from  it,  was  $324,814.  Of  this  amount  the  value  of 
lime  produced  was  $178,248.  Other  uses  to  which  the  stone  is  put  are, 
in  order  of  importance,  blast-fiirnace  flux,  building,  and  street  work. 

Analy$i9  of  UmesUme  from  Chewaela,  Lee  oountg. 


Caleimn  carboiuite 

Magnesium  carbonate 

Feiric  oxide  anil  alumina 
Siliceona  matter 

Total 


Percent. 


67.73 

41.58 

.12 

.89 


100.32 


Sandstone. — ^The  amount  produced  in  1889  was  valued  at  $43,965. 
The  stone  comes  mainly  from  Jefferson  county,  with  a  product  of  $28,500, 
and  small  amounts  from  Colbert  and  St.  Olair  counties.  It  is  used  prin- 
dpaUy  in  the  erection  of  buildings,  a  small  quantity  being  devoted  to 
bridge,  dam,and  railroad  work. 

yetc  and  prospective  developments, — Marble  has  been  found  near  Flor- 
ence, Lauderdale  county,  1  mile  from  the  Louisville  and  Nashville 
railroad,  and  it  is  possible  that  developments  may  be  made  at  this 
X>oint.  The  Shelby  Lime  and  Oement  Company  opened  a  new  limestone 
quarry  in  February,  1890.  The  Cherokee  Stone  and  Railroad  Company 
opened  a  sandstone  quarry  in  Colbert  county  in  the  fall  of  the  same 
year. 
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ARIZONA. 

Sandstoue  and  limestone  in  small  quantity  are  prodacod,  the  former 
in  Maricopa  and  Yavapai  counties  and  the  latter  in  Gila  county.  The 
product  is  used  locally. 

yew  and  prospective  developments, — Messrs.  Murphy  and  Austin,  of 
Prescott,  operated  to  a  limited  extent  quarries  of  brown  and  lilac  sand- 
stone in  1890.  The  completion  of  prospective  railroad  facilities  will  in- 
crease their  operations. 

ARKANSAS. 

The  kinds  of  stone  produced  in  this  State  are,  sandst-one,  $25,074; 
limestone,  $18,360;  granite  and^slate  in  small  amounts. 

Sandstone, — ^The  counties  producing  sandstone  are,  in  the  order  of 
theirimportance,  Johnson,  Sebastian,  Conway,  and  Miller.  The  product 
is  used  mainly  for  building  purposes,  although  some  is  devoted  to  street 
and  railroad  work. 

Limestone, — Limestone  comes  from  Independence,  Benton,  Washing- 
ton, and  Carroll  counties,  and  is  used  chiefly  for  burning  into  Ihne. 

Oranite,. — ^The  production  of  this  stone  is  limited  to  Pulaski  and  Sa- 
line counties,  and  has  extended  over  only  a  few  years;  but  the  out- 
look for  larger  operations  in  the  future  is  good.  The  granites  of  Arkan- 
sas, which  are,  exactly  speaking,  syenites,  are  known  iis  the  Fourche 
Mountain  or  Little  Bock,  the  Saline  county  and  the  Magnet  Gove  sye- 
nites. The  first  of  these  groups  forms  the  Fourche  mountain,  a  few  mUes 
south  of  Little  Bock,  and  contains  the  so-called  blue  granite,  which  is 
an  elsBolitic  augite  hornblende  syenite,  and  some  gray  granite,  which  is 
a  light-gray  cross-grained  elseolite  syenite.  The  blue  granite  has  already 
become  a  very  important  building  stone,  and  it  is  also  used  in  the  man- 
ufacture of  paving  blocks.  The  gray  granite  has  been  produced  to  a 
small  extent.  The  Saline  County  region  contains  almost  exclusively 
elsBolite  syenite  of  a  reddish  or  grayish  color,  which  has  found  little  or 
no  market  on  account  of  its  distance  from  the  railroad.  The  rock  of 
the  third  region  is  worked  to  some  small  extent  in  building  railroad  cul- 
verts and  foundations  of  houses.  The  following  tests  were  made  in  the 
mechanical  laboratory  at  the  Bensselaer  Polytechnic  Institute  at  Troy, 
New  York,  on  a  50,000-pound  Tinois-Olsen  testing  machine.  The  speci- 
mens were  cubical  in  form  and  were  cushioned  with  pieces  of  book- 
binders' board  about  three-sixteenths  of  an  inch  in  thickness.  They 
broke  suddenly  with  an  explosive  force  and  in  some  cases  the  smaU 
fragments  tore  the  heavy  binders'  board  completely  to  pieces.  In  re- 
gard to  the  stone  from  Fourche  mountain,  it  may  be  said  that  it  is  easily 
quarried,  occuring  in  long  ridges  2QP  to  300  feet  in  height,  and  by  open- 
mg  a  quarry  on  the  side  of  any  one  of  these  easy  access  to  the  stone 
is  obtained,  and  perfect  drainage  and  a  convenient  dump  may  be  had  at 
a  minimum  of  cosL 
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Be9ult9  of  tesU  of  Arkansas  syenites. 


a 

9 


1 
S 

3 

4 

5 

6 
7 
8 


DMcription  pf  spedmeas. 


Llel  it  colored  oUeolite  syenite, 
8ii«;htly  decoinpoBed 

"Gr.iy  granite."  a  very  light* 
colored  elcDolite  syenite 

Brownish  clieolite   porphyry, 
ooonrs  iu  narrow  dikes 

"Light-blue  granite  "  (syenite) . 

"  Light  blue  granite  *'  (syenite), 
somewhat  darker 

*'Lieht-blue  granite"  (syenite), 
still  darker 

"  Mediom  blue  granite  "  (syen- 
ite)  

"Dark  blue  granite"  (syenite 


porphynr) 
lean  or  last 


Mean  of  fast  five  specimens. 
Average  for  *  *  bine  granite  " . . 


County 

where 

found. 


Saline  .. 

Pulaski 

....do  ... 
— do  ... 


.do., 
.do  .. 
.do  .. 
.do  . . 
.do.. 


Area 

of  Bur* 

face. 


Sq.in 

2.84 

2.25 

L42 
L64 

1.07 

L57 

L50 

L67 


Actual 

crush- 

in:;  loud. 


Pounds. 

48,000 

33,730 

30,000 
47,000 

22,800 

35,050 

43,500 

43, 890 


PrrHMirc 

H(|  iijire 
luch. 


Pounds. 

20,500 

1 1, 009 

21,  (HX) 
28,700 

21,500 

22,900 

29,  (KM) 

27,9U0 

20,000 


Redticed 
to  corre- 
s])(tnd  to 
pre.ssiiro 

per 

nq  iiara 

liicli  in 

twu-iuch 

cubes. 


Pounds, 

22,350 

16,000 

24,980 
33,280 

26,820 

26,745 

34,150 

32,630 

30, 740 


Ratio 

of 
absorp- 
tion—1 

to  — 


761 

83 

161 


1,673 


4,530 


Specific 

gravity 

at 

eooF. 


2.02 
2.45 
2.52 


2.64 


2.09 


SlaU. — ^A  small  quantity  was  qaarried  in  Pulaski  county  in  1889. 
There  is  good  reason  to  anticipate  an  increased  production  in  the  future. 

N^&w  and  prospective  developments. — ^Variegated  marble  is  found  in 
Marion  county,  and  Mr.  L.  Matlock,  of  Yelville,  opened  a  quarry  of  it 
in  the  summer  of  1890.  A  large  area  of  marble  outeroppings  has  been 
traced  out  and  mapped  in  the  region  north  of  the  Boston  mountains  in 
this  State.  These  marbles  are  susceptible  of  a  high  polish  and  are  of 
several  shades  of  red,  pink,  and  variegated.  They  are  said  to  compare 
favorably  with  the  Tennessee  marble,  but  investigations  and  develop- 
ments have  not  yet  proceeded  to  a  point  which  justifies  more  definite 
statements  as  to  the  future.  The  American  Onyx  Company,  of  Kansas 
City,  Missouri,  opened  a  marble  quarry  in  Benton  county  in  the  sum- 
mer of  1890. 

In  northern  Arkansas,  according  to  the  Geological  Survey  at  present 
being  conducted  under  the  direction  of  Mr.  John  G.  Branner,  State 
geologist,  there  are  six  distinct  beds  of  limestone.  Each  of  these  six 
beds  will  furnish  good  building  material.  The  upper  bed  in  places  will 
furnish  marble,  although  the  greater  part  of  it  has  little  commercial 
value.  The  third  bed  in  the  series  ftimishes  an  excellent  building 
stone  at  almost  every  outcrop,  and  it  is  found  throughout  nearly  aU 
the  northern  counties.  It  corresponds  quite  closely  with  the  Indiana 
oolitic  limestone,  being  in  the  same  geological  horizon  and  resembling 
it  in  structure,  except  that  it  is  more  crystalline  and  takes  a  finer  polish 
than  the  Bedford,  Indiana,  stone.  It  is  more  crystalline,  less  oolitic, 
and  more  fossiliferous  in  the  western  than  in  the  ea^stern  part  of  the 
bed.  It  has  been  quarried  at  Batesville,  Independence  county,  for 
building  stone  and  burning  into  lime.  The  fourth  bed  in  the  series, 
belonging  to  the  Trenton  period,  occupies  the  same  geological  position 
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as  tlie  Tennessee  marble,  which  it  resembles  in  structure  and  appear- 
ance. It  has  been  traced  and  carefully  mapped  through  Independence, 
Izard,  Stone,  Searcy,  Marion,  and  parts  of  Newton  and  Boone  coun- 
ties. It  is  known  to  exist  also  in  Madison  and  Carroll  counties,  and 
possibly  extends  as  far  west  as  the  State  line  or  beyond.*  Small  quan- 
tities only  have  been  quarried  for  local  use  in  monuments  and  mantels. 
It  varies  in  color  through  light  gray,  pink,  red,  variegated,  and  mot- 
tled. The  fifth  bed  is  found  in  grciit  quantities  in  Independence,  Izard, 
Stone,  and  Searcy  counties.  It  is  a  fair  building  material  and  burns  to 
produce  good  lime.    Some  lithographic  stone  has  been  obtained  from  it. 

CALIFORNIA. 

Until  within  a  comparatively  few  years  the  demand  for  stone  in  this 
State  has  not  been  very  great,  and  consequently  the  development  and 
growth  of  the  California  industry  is  by  no  means  in  proportion  to  the 
resources  in  stone  of  all  kinds  which  the  State  has  revealed  and  which 
have  been  recognized  and  known  for  a  long  time.  Most  of  the  buildings 
of  the  State  have  been  of  pine  or  redwood,  the  abundance,  accessibility, 
and  cheapness  of  which  have  caused  their  general  adoption.  The  mild 
climate  has  also  tended  to  retard  the  adoption  of  the  more  substantial 
stone  in  the  erection  of  dwellings.  Insufficient  facilities  for  transpor- 
tation have  naturally  «also  been  an  obstacle  in  the  way  of  quarry  de- 
velox)ment,  and  in  some  localities  where  fine  stone  is  abundant  and 
accessible  this  drawback  will  be  felt  for  years  to  come. 

Even  where  the  demand  for  stone  becomes  as  great  in  comparison 
with  other  building  materials  as  could  possibly  be  expected,  the  num- 
ber of  large  cities  in  California  and  neighboring  States  is  insufficient  to 
offer  inducements  for  the  development  of  more  than  a  small  fraction  of 
the  valuable  quarry  property  known  to  exist,  and  shipments  to  remote 
X)oints  will  have  to  be  made  before  production  will  be  commensurate 
with  the  possibilities.  Such  shipments  are,  however,  by  no  means  out 
of  the  question  in  view  of  the  fact  that  a  larger  amount  of  eastern  stone 
is  shipped  to  California  than  would  ordinarily  be  suspected.  This  is 
notably  the  case  with  slate,  and  to  some  extent  also  with  other  kinds  of 
stone  produced  at  eastern  quarrying  centers.  This  State  produces  the 
following  kinds  of  stone,  named  in  the  order  of  their  commercial  im- 
portance: Granite,  limestone,  marble,  and  slate. 

Orcmite. — ^This  comes  from  76  quarries  in  the  following  counties^ 
named  according  to  the  value  of  output:  Placer,  Sacramento,  Sonoma^ 
Alameda,  Fresno,  San  Bernardino,  Solano,  Humboldt,  San  Diego, 
Tulare,  Nevada,  Los  Angeles,  Marin,  and  Calaveras.  It  is  thus  evi- 
dent that  granite  is  quarried  at  points  scattered  over  an  area  extending 
from  the  extreme  northern  to  the  extreme  southern  part  of  the  State. 
The  great  bulk  of  the  product  comes,  however,  from  the  first  five 
counties,  four  of  which  are  near  Sacramento  and  San  Franciscx).  The 
total  output  for  the  State  in  1889  was  valued  at  $1,329,018.    Of  this 
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amount  Placer  county  produced  $299,000  worth ;  Sacramento,  $289,000 ; 

Sonoma,  $215,000;   Alameda,  $142,000,  and  Fresno,  $120,000.    Some- 

wliat  less  than  half  of  the  output  is  used  for  street  paving  and  a  sliglitly 

smaUer  quantity  for  ordinary  building  purposes.    The  granite  quarries 

in  the  southern  part  of  the  State,  while  capable  of  producing  large 

quantities  of  good  stone,  depend  for  their  demand  upon  the  southern 

X>ortion  of  the  State,  and  consequently  the  production  will  be  necessarily 

limited  until  a  wider  territory  of  consumption  is  made  available  by  a 

decided  cheapening  in  transportation.    In  Fresno  county  are  recently 

opened  granite  quarries  21  miles  north  of  Berendo.    Large  develox)- 

nieuts  are  promised,  the  stone  being  so  situated  as  to  be  accessible  and 

^^asily  handled.    It  is  not  regarded  as  a  monumental  stone,  but  it  does 

xiot  stain  and  answers  very  weU  for  building.    Large  quantities  of  fine 

granite  are  to  be  found  at  Declezville,  Victor  and  Riverside  in  San 

IKernardino  county;  and  at  Temecula  in  San  Diego  county.    In  Pkicer 

<;ounty,  Bocklin  and  Lincoln  are  the  most  important  producing  centers. 

The  stone  from  these  quarries  takes  a  brilliant  and  lasting  polish  and 

is  quite  popular  with  builders.    Quarries  have  been  operated  for  about 

twenty  years  at  Rocklin,  Lincoln,  Loomis,  and  Penryn.    The  Central 

Pacific  railroad  takes  about  90  per  cent,  of  the  product  to  San  Francisco. 

At  Penryn  the  latest  improvements  for  finishing  and  polishing  granite 

are  to  be  found  in  more  complete  condition  than  at  any  other  locality 

in  the  State. 

The  Folsom  quarries  of  Sacramento  county  are  at  a  point  1  mile  above 
the  town  of  Folsom  City,  which  is  20  miles  from  Sacramento.  Stone 
from  these  quarries  has  been  used  in  the  construction  of  the  stone  viaduct 
at  Mare  Island  navy-yard,  and  also  at  the  State  capitol  in  Sacramento. 
It  also  enters  largely  into  the  stone  buildings  in  San  Francisco.  These 
quarries  lie  for  2  miles  on  both  sides  of  the  American  river.  In 
this  vicinity  one  of  the  prisons  of  the  State  is  located.  A  large  dam 
constructed  of  granite  across  the  American  river  was  completed  in 
December,  1890.  The  labor  was  for  the  most  part  convict  labor  furnished 
by  the  State.  This  great  work  was  commenced  in  1866,  but  for  a  compli- 
cation of  reasons  was  somewhat  delayed  until  1888,  when  it  was  reunder- 
ti^ken  and  pushed  with  vigor.  Most  of  the  granite  recently  quarried 
has  been  used  in  the  construction  of  this  dam  and  also  of  the  canal. 
The  enormous  water  power  which  this  dam  will  render  available  wiU  be 
used  in  the  prison  and  also  in  the  city  of  Sacramento,  where  it  is  ex- 
pected an  important  industrial  era  will  be  inaugurated  by  the  utilization 
of  power  from  this  source.  The  dam  and  canal  are  the  most  substan- 
tial structures  of  the  kind  on  the  Pacific  coast.  It  is  the  intention  of 
the  Granite  Company  operating  at  this  point  to  put  large  quantities  of 
stone  upon  the  market  as  soon  as  the  canal  and  dam  operations  are  en- 
tirely completed. 

The  granite-quarrying  operations  of  Sonoma  county  are  practically 
limited  to  the  production  of  basalt  paving  blocks,  which  has  for  years 
€3on8tituted  an  important  industry  in  this  county. 
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New  and  prospective  developments. — Duriog  1890  new  granite  quarries 
were  opened  by  Mr.  Matthew  Lumber,  of  Bocklin.  The  Western  Granite 
and  Marble  Company,  of  San  Jos^,  the  Carlow  Brothers,  of  Sacramento, 
and  the  California  Improvement  Company,  of  Oakland,  are  all  engaged 
in  new  developments  of  quarry  property. 

Sandstone. — In  1889  sandstone  was  produced  to  the  value  of  $175,598 
fi'om  fifteen  quarries  scattered  over  the  following  counties,  named  in 
order  of  output:  Santa  Clara,  Amador,  Ventura,  San  Bernardino,  Yolo, 
Solano,  and  Napa.  Of  the  total  output  Santa  Clara  yielded  $100,000 
worth ;  Amador  county  was  second,  with  a  product  valued  at  $35,000. 
At  San  Jose  a  sandstone  of  light  color  and  good  quality  is  quite  exteix- 
sively  quarried.  It  has  been  adopted  upon  the  basis  of  its  merits  and 
its  accessibility  for  use  in  the  construction  of  the  Stanford  University. 
The  Sespe  Mountain  sandstone  of  Ventura  county  is  claimed  to  be  the 
finest  sandstone  in  the  State,  particularly  for  ornamental  building. 

Marble. — Four  quarries  in  San  Bernardino,  Amador,  Inyo,  and  San 
Louis  Obispo  counties  produced  in  1889,  $87,030  worth  of  marble.    Of 
the  total  output  San  Bernardino  produced  to  the  value  of  $78,000,  by 
far  the  most  of  the  entire  product.    It  is  thus  evident  that  Southern 
California  yields  the  bulk  of  the  marble  output  of  the  State.    The  mar 
ble  industry  of  California  is  in  its  infancy.    The  most  advanced  devel 
opment  is  found  in  the  quarries  at  Colton,  San  Bernardino  county 
Equipment  for  sawing,  dressing,  and  polishing  has  just  been  comjileted 
The  stone  is  not  what  could  be  called  strictly  first  class,  but  occasion 
ally  fine  blocks  are  quarried.    The  quarries  are  so  situated  as  to  render 
operations  easy  and  inexpensive.    The  developments  in  Inyo  county 
are  watched  with  interest.    Shipments  are  steadily  being  made,  and  it  is 
expected  that  railroad  communication  with  Mojave  will  be  made  before 
long.    Considerable  prejudice  among  California  marble  workers  against 
the  marble  of  the  State  has  had  to  be  overcome,  but,  in  view  of  the  fact 
that  the  best  quality  of  stone  is  not  usually  obtained  near  the  surface, 
such  unfavorable  impressions  are  natural,  but  not  always  fair.    Time 
must  elapse  before  the  stone  can  be  fairly  judged. 

New  and  prospective  developments. — The  stockholders  of  the  Carrara 
Marble  Company  in  Amador  county  have  been  prospecting  for  a  new 
railroad  to  their  quarry.  The  marble  from  this  quarry  is  regarded  by 
certain  experts  in  the  State  as  the  best  to  be  found  on  the  Pacific  coast 

Slate. — Eighteen  thousand  dollars'  worth  of  slate  was  produced  from 
three  quarries  in  El  Dorado  county  in  1889.  The  product  was  used  for 
quite  a  variety  of  purposes  and  appears  to  give  entire  satisfaction  to 
the  consumers.  The  demand  for  slate  has  been  such  in  the  past  as  to 
cause  its  importation  from  the  East;  the  industry  which  has  been 
opened  up  in  the  State  ought  therefore  to  thrive,  and  from  present  ap- 
pearances it  will  grow  steadily.  At  the  Chili  Bar  slate  quarry  abun- 
dant water  power  is  avaUable,  and  wliile  at  present  a  large  amount  of 
dead  work  in  stripping,  etc.,  is  to  be  done,  the  outlook  for  liberal  pro- 
duction in  the  course  of  a  year  is  exceedingly  good. 
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Limestone. — ^Twenty-two  quarries,  scattered  over  eiglit  counties  in  the 

State,  produced  limestone  valued  at  a  total  of  $516,780.  Of  this  amount 

$513,130  represents  the  value  of  lime  manufactured,  so  that  it  appears 

that  only  a  sinaU  quantity  of  the  total  limestone  production  of  the  State 

goes  for  anything  else  than  lime.    The  productive  counties,  named  in 

order  of  value  of  output,  are  as  follows:  Santa  Gniz,  $206,650;  San 

I^emardino,  $74,000;  Kern,  $47,630;  SauBenitb,  $37,500;  and  smaller 

^mmounts  in  El  Dorado,  Santa  Clara,  San  Diego,  and  Placer.    The  first- 

siamed    ox)uuty  has  for  years  been  the  principal  pro<lucer  of  lime. 

^Vood  is  abundant,  cheap,  and  to  be  had  immediately  at  the  quarries 

rTninsportation  to  San  Francisco  is  by  water.    These  advantages  will 

X>robably  enable  Santa  Clara  county  to  maintain  the  lead  for  years 

^o  come.    The  most  improved  appliances  are  in  use,  and  the  Ume 

3s  undoubt<5dly  the  best  in  the  State.    In  San  Benito  county  active 

<»perations  have  been  inaugurated  and  the  stone  is  of  good  quality.   The 

following  analyses  of  the  limestone  in  this  county  have  been  made: 

Anal jf 868  of  limestone  from  San  Benito  county ,  California, 


For  cent. 


Carbonate  of  calcinm 

SiUca 

Gypsum 

Total 


06.00 
2.10 
Trace. 


98.10 


Per  cent. 


09.2 

.7 

Trace. 


99.9 


Percent. 


99.0 

.5 

Trace. 


99.5 


Tlie  lime  produced  has  to  be  hauled  by  twelve-horse  teams  to  the  rail- 
road, thus  adding  to  the  cost  of  the  lime;  but  it  is  said  that  this  in- 
crease to  the  cost  is  largely  offset  by  the  ease  of  quarrying. 

COLORADO. 

The  stone  interests  of  Colorado  have  within  a  comparatively  few 
years  increased  to  very  surprising  proportions.  The  kinds  of  stone 
now  produced  are  granite,  limestone,  and  ssindstone.  The  value  of  the 
stone  output  of  this  State  in  1880  was  only  $50,400.  The  kinds  of 
stone  produced  were  sandstone  and  granite,  the  granite  being  valued 
at  $41,400,  while  the  value  of  the  sandstone  was  only  $9,000.  The 
value  of  the  stone  output  of  Colorado  in  1889  was  $1,676,862.  The  de- 
velopments are  mainly  due  to  the  very  much  improved  transportation 
facilities.  The  resources  of  this  State  are  still  undeveloped,  and  in  al- 
most all  the  varieties  of  stone  produced  for  commercial  purposes  are 
very  great. 

Oranite. — ^Ten  quarries  produced  in  1889  an  output  valued  at  $314,673. 
This  came  from  six  counties  of  the  State,  named  as  follows,  in  order  of 
value  of  output:  Douglas,  $200,049;  Clear  Creek,  $75,000;  Gunnison, 
$25,000;  and  much  smaller  amounts  from  Chaffee,  Larimer,  and  Boulder 
counties.    The  great  bulk  of  the  product  was  used  for  general  building 


( 


384 


MINERAL   RESOURCES. 


purposes,  a  smaller  amount  being  devoted  to  monumental  and  cemetery 
use,  and  a  trifling  quantity  to  street  work.  The  counties  producing 
granite  are  all  in  the  central  part  of  the  State,  running  from  the  extreme 
northern  limits  to  about  half  the  distance  to  the  southern  boundary. 
The  greater  portion  comes  from  counties  in  the  neighborhood  of  Den- 
ver. 

Sandstone, — In  1889  there  were  seventy-one  quarries  producing  sand- 
stone, the  product  of  which  was  valued  at  a  total  of  $1,224,098.  The 
product  came  from  the  following  counties,  named  in  the  order  of  their 
outputs:  Boulder,  $405,7735  El  Paso,  $377,800;  Larimer,  $317,388; 
Eagle,  $60,000;  Jeiierson,  $41,496;  and  smaller  quantities  frt)m  Las 
Animas,  Fremont,  Park,  Huerfano,  and  Montezuma.  An  amount  val- 
ued at  $703,477  was  devoted  to  general  building  purposes.  For  street 
work  the  product  used  was  valued  at  $509,955;  the  remainder  was 
devoted  to  bridge,  dam,  and  railroad  work.  The  enormous  strides 
made  in  the  production  of  sandstone  are  largely  due  to  the  operations 
of  the  Union  Pacific  Railroad  Company.  This  company  not  only  quar- 
ried sandstone,  but  by  the  transx>ortation  facilities  frimished  to  other 
quarries  brought  the  industry  to  its  present  stage  of  advancement. 
Colorado  sandstone  is  now  being  shipped  to  remote  points  and  is  becom- 
ing well  known  to  the  general  trade. 

The  following  is  an  analysis  of  sandstone  from  a  quarry  in  Boulder 
county: 

Analysis  of  Boulder  eounty,  Colorado,  sandstone. 


Silica 

Oxide  of  iron ... 

Lime 

MagDcaia 

Loss  by  ignition 

Total 


Per  OMit. 


95.37 

2.40 

.92 

.50 

.56 


W.74 


Among  the  most  important  sandstones  of  the  State  may  be  especially 
mentioned  that  known  as  Peachblow.  This  stone  has  met  with  very 
favorable  reception  and  appears  to  be  of  good  quality  and  color.  It  has 
been  well  received  in  Chicago. 

yew  and  prospective  developments. — ^The  following  firms  opened  new 
sandstone  quarries  in  1890:  Messrs.  Kirk,  Cramer  and  Davis,  of  Breck- 
enridge,  Mr.  William  Coates,  of  Walsenburg,  and  Mr.  C.  S.  Faurot,  of 
Boulder. 

Limestone, — ^The  tot>al  value  of  the  limestone  output  of  1889  was 
$138,091.  Fifteen  quarrries  were  productive.  The  product  came  fit)m 
the  following  counties:  Jefferson,  $54,950;  Boulder,  $36,500;  Pitkin, 
$24,127,  and  smaller  amounts  from  Fremont,  Pueblo,  La  Plata,  and  Lar- 
imer counties.  The  value  of  the  lime  produced  in  this  State  is  $91,101. 
For  flux  the  amount  used  was  valued  at  $35^940.  The  balance  was  used 
for  building  purposes  mainly. 
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Marhle. — Although  marble  has  not  actually  been  quarried  for  market, 
the  prospect  for  tlie  development  of  this  industry  in  the  n^r  fu- 
ture seems  to  be  very  good.    Large  masses  of  pure  white  marble  are 
to  be  found  on  Whitehouse  mountain  near  Marble  city.    Preliminary 
steps  toward  develoi>mont  have  been  taken.     Gunnison  county  also 
contains  marble  deposits  varying  in  color  from  pure  white  to  jet  black. 
^Efforts  are  being  made  to  secure  the  investment  of  capital  for  develop- 
ment.   The  marble  deposits  in  Pleasant  valley,  northwest  of  Foi-t  Col- 
lins, are  of  great  interest,  and  some  slight  work  of  development  has  been 
Attempted.    The  colors  found  at  this  place  are  red  and  pearl.    This 
narble  property  is  about  4  miles  from  the  railroad  and  is  easily  accessi- 
t>le  by  an  extension  of  the  road. 

CONNECTICUT. 

This  State  produced  granite,  sandstone,  and  limestone  in  1889. 

Cfranite. — ^The  granite  output  of  Connecticut  was  valued  at  $1,061,202. 

It  camefi^m  the  following  counties:  New  Haven,  $421,240;  New 
Xondon,  $313,508;  Fairfield,  $188,697;-  Litchfield,  $60,425;  Middlesex, 
$35,341 ;  Windham,  $26,068,  and  smaller  amounts  from  Hartford  and 
Tolland  counties.  The  product  was  used  for  the  most  part  for  building 
purposes.  The  amount  devoted  to  this  purpose  was  valued  at  $768,916; 
for  street  work,  including  the  value  of  all  paving  blocks,  $109,261;  for 
cemetery  and  ornamental  work  an  amount  valued  at  $111,156  was  pro- 
duced. For  bridge  purposes,  $65,669,  and  a  much  smaller  amount  for  mis- 
cellaneous uses  was  produced.  Granite  is  produced  in  every  county  in  the 
State.    The  most  important,  however,  are  those  along  the  Sound  coast. 

Sandstone. — ^The  total  value  of  the  Connecticut  sandstone  produced 
in  1889  was  $920,061.  By  far  the  most  of  it  came  from  the  long  known 
and  celebrated  brownstone  quarries  of  Middlesex  county.  The  coun- 
ties in  the  order  of  the  value  of  the  product  were:  Middlesex,  $871,476; 
New  Haven,  $40,496,  and  very  much  smaller  amounts  from  New  Lon- 
don and  Hartford  counties.  The  most  important  quarries  are  in  the 
neighborhood  of  Cromwell  and  Middletown.  The  work  is  carried  on  on 
a  large  scale  with  the  use  of  channeling  machines.  Some  of  the  quar- 
ries have  gone  to  a  considerable  depth.  This  stone  has  been  extensively 
used  in  the  largest  cities  of  the  East  for  many  years,  and  it  is  so  well 
known  that  it  is  unnecessary  to  touch  ux)on  the  subject  here  at  any  great 
length.  The  principal  quarries  are  at  Portland  and  Middletown,  on  the 
east  bank  of  the  Connecticut  river,  in  Middlesex  county. 

Liniestone. — The  value  of  the  limestone  output,  including  the  value 
of  lime  made  from  it,  produced  in  this  State  in  1889  is  $131,697.  It 
came  from  Litchfield  and  Fairfield  counties,  the  amounts  from  each 
being  respectively  $87,342  and  $44,356.  By  far  the  most  of  the  product 
was  burned  into  lime,  the  value  of  the  lime  being  $129,663. 

The  following  is  an  analysis  of  limestone  from  the  Danbury  Lime 
Company,  whose  quarry  is  in  Fairfield  county: 
778  MW 26 
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AnalfftU  of  limestone  from  Fairfield  county,  Connecticut 


Lime 

Silica 

Alomina .. 
Magnesia  . 

Total 


Percent 


90.00 

5.83 

8.00 

.29 


00.05 


N^etc  and  prospective  developments. — ^A  new  granite  quarry  was  opened 
in  1890  by  Mr.  Patrick  Garvey,  of  Bridgeport.  The  Totoket  Granite 
Company,  of  New  York  City,  began  putting  in  a  plant  at  the  quarries 
at  Stone  creek  in  1890.    The  quarries  arenot  yet  fairly  in  operation. 


DELAWARE. 

Granite  to  the  value  of  9211,194  was  taken  from  five  quarries  in  New 
Castle  county  in  the  northeastern  part  of  the  State.  An  amount  valued 
at  $110,849  was  devoted  to  bridge,  dam,  and  railroad  work,  $67,202  in 
street  work,  and  $32,443  for  general  building  purposes. 

FLORIDA. 

Such  a  thing  as  the  production  of  stone  in  this  State  has  apparently 
been  unheard  of  until  careful  investigation  during  the  recent  census 
developed  the  fact  that  Alachua  county  produced  a  small  quantity  of 
limestone  for  making  jetties  at  the  mouth  of  the  St.  Johns  river. 
Tliis  stone  is  of  course  not  the  well-known  coquina  which  has  been  used 
as  a  building  material  in  this  State  in  times  long  past. 

Sandstone,  flint,  and  limestone  are  reported  as  existing  on  the  prop- 
erty of  Mr.  liouis  Miller,  of  Sparr,  Marion  county.  The  sandstone  has 
been  quarried  for  local  use. 

GEORGIA. 

Within  the  past  few  years  the  stone  interests  of  this  State  have  de- 
velope<l  to  a  marked  extent.  The  kinds  of  stone  produced  in  1889  were 
granite,  sandstone,  limestone,  marble,  and  slate. 

Granite, — Of  these  kinds,  in  point  of  value,  granite  was  by  far  the 
most  valuable,  and  it  is  interesting  to  know  in  this  connection  that 
while  Georgia  held  twelfth  place  among  the  granite-producing  States 
at  the  census  of  1880  with  a  production  of  only  $64,480  worth  of  gran- 
ite, at  the  Eleventh  Census  it  takes  sixth  place  with  a  production  of 
more  than  ten  times  as  much,  namely,  $752,481  worth.  This  production 
in  1889  puts  this  State  one  place  above  New  Hampshire,  which  has  re- 
ceived the  name  of  the  "  Granite  State."  The  five  States  which  pro- 
duced more  granite  than  Georgia  in  1889  are :  Massachusetts,  Maine,  J 
California,  Connecticut,  and  Ehode  Island,  in  the  order  named.  The  | 
aranite-producing  counties  in  the  order  of  their  importance  are  as  fol4 
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lows:  DeKalb,  $606,075;  Hancock,  $68,083;  Henry,  $57,950,  and  very 
much  smaller  amounts  in  Bibb,  Elbert,  Spalding,  Rockdale,  Jones, 
Oglethorpe,  and  Kewton.  Of  the  total  product  in  1889,  $347,100  worth 
went  for  building  purposes  and  over  $250,000  worth  for  street  work. 
Smaller  amounts  were  used  for  cemetery  and  bridge  and  railroad  pur- 
poses. Among  the  most  important  granite  quarries  in  the  State  may 
be  mentioned  those  conducting  operations  atLithonia  and  Stone  Mount. 
At  these  places  the  granite  is  quarried  with  great  ease.  Stone  moun- 
tain being  simply  an  uninterrupted  and  solid  mass  of  granite  almost 
entirely  devoid  of  soil.  The  granite  is  loosened  by  blasting  and  then 
£iplitbyhand  drills  and  wedges.  The  cheapness  of  unskilled  labor, 
which  is  contributed  entirely  by  negroes,  together  with  the  ease  of  quar- 
rying, make  it  possible  for  operators  to  compete  favorably  with  otber 
granite-producing  centers.  The  granite  from  Lithonia  and  Stone  moun- 
tain has  been  quite  thoroughly  tested  and  examined  by  scientific 
authorities  of  high  repute.  The  results  of  these  examinations  are  very 
favorable  to  the  stone. 

Marble, — The  value  of  the  marble  produced  in  Georgia  in  1889  was 
$196,250.  Of  this  amount,  $10,000  worth  came  from  Cherokee  county, 
and  of  the  remainder  by  far  the  most  of  tbe  product  came  from  Pickens 
county.  The  developments  of  Georgia  marble  have  all  been  made 
within  the  past  six  years. 

The  following  is  an  analysis  of  Pickens  county  marble  made  by  Mr. 
John  0.  Jackson,  of  Chicago: 

Analysis  of  Pickena  county,  Georgia,  marble. 


Caldnm  GtfboBate 

Ma^esioin  carbonate 

SiUca f 

Iron  protoxide 

Al^lW^Tll^ 

Total 


Per  cent. 


07.82 

L60 

.82 

.26 

.25 


100.05 


It  finds  its  chief  application  in  wainscoting,  mantels,  table  tops, 
counters,  panels,  etc. — in  other  words  for  purposes  of  interior  decora- 
tion. The  Georgia  Marble  Company  has  a  very  fine  plant,  and  the 
shipping  facilities  are  about  all  that  could  be  wished.  A  very  decided 
demand  for  this  marble  in  most  of  the  large  cities  of  the  XTnion  has 
arisen,  and  seems  likely  to  increase  markedly  from  year  to  year. 

Neic  and  prospective  developments. — ^Deposits  of  marble  have  been 
kuown  to  exist  in  Whitfield  county.  Capt.  Charles  C.  Davis,  of  Chat- 
tanooga, Tennessee,  has  recently  purchased  160  acres  of  quarry  land,  and 
it  is  his  intention  to  open  quarries  at  once.  The  United  States  Marble 
Company  has  recently  been  incorporated  to  develop  marble  quarries  in 
the  State.    The  capital  stock  of  this  company  is  $250,000. 
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Slate. — A  t  tlie  slate  quarries  at  Bock  Mart,  Polk  county,  $15,330  woith 
of  stone  was  produced  in  1889.  These  slat^  quarries  have  been  operated 
for  twenty-five  years.  Up  to  1883,  the  slate  was  all  hauled  a  distance 
of  23  mOes  by  wagon,  and  yet  was  sold  at  a  profit.  In  1883  the  East 
Tennessee,  Virginia,  and  Georgia  railroad  was  completed,  and  in  1885 
the  East  and  West  Alabama  railway,  so  that  transportation  facilities 
are  now  exceedingly  good.  The  slate  deposits  are  estimated  to  cover 
an  area  of  about  360  acres  and  near  the  junction  of  the  two  railroads 
above  mentioned.  From  all  that  can  be  learned  of  these  quarries,  the 
investment  of  a  larger  amount  of  capital  could  be  made  to  pay  well. 
In  1889,  a  determined  eflfort  was  made  to  secure  the  investment  of  about 
a  quarter  of  a  million  in  the  slate  deposits  as  well  as  marble  deposit^i 
which  exist  in  the  neighborhood  of  Eock  Mart.  The  methods  of  quarry- 
ing and  manufacturing  have  hitherto  been  of  the  very  crudest  nature, 
and  the  introduction  of  more  improved  methods  would  doubtless  result 
in  a  very  decided  cheapening  of  the  cost  per  square  of  roofing  slate. 

Limestone, — From  Catoosa  county  was  produced  limestone  to  the 
value  of  $24,656  in  1889;  lime  valued  at  $20,000  was  produced,  smd  the 
remainder  was  used  for  furnace  flux. 

SandstoTie. — A  small  amount  of  sandstone  was  produced  in  Bandolph 
county,  but  the  amount  was  almost  insignificant. 

IDAHO. 

The  stone  industry  in  Idaho  amounts  to  comparatively  very  little  at 
present.  The  chief  product  is  limestone,  which  in  1889  was  valued  at 
$28,545,  and  came  from  three  quarries  in  Kootenai,  Bingham,  and 
Alturas  counties.  Nearly  the  whole  amount  came  from  the  first-named 
county  and  was  entirely  used  for  burning  into  lime.  The  lime  is  used 
entirely  in  neighboring  towns. 

Sandstone. — ^A  small  quantity  of  sandstone  was  produced  in  Ada 
county  and  was  entirely  used  for  building.  The  amount  was  insignifi- 
cant. 

Marble. — At  Spring  Basin,  in  Cassia  county,  marble  was  produced 
in  sufficient  quantities  to  sux>ply  local  demands.  The  product  is  suit- 
able for  cemetery  work,  but  it  has  never  entered  the  market  in  com- 
petition with  the  well-known  marbles  of  other  regions. 

ILLINOIS. 

Limestone  and  sandstone  have  been  produced  in  this  State  for  some 
years.  The  latter,  however,  is  of  very  small  importance  compared  with 
the  former. 

Limestone. — The  limestone  produced  in  1889  was  valued  at  $2,190,607. 
This  product  was  obtained  from  104  quarries,  operated  in  the  following 
counties,  named  in  the  order  of  the  value  of  output:  Cook,  $825,800; 
WUl,  $742,1773  Adams,  $91,000;  Jersey,  $73,000;  Madison,  $63,000; 
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Hardin,  $58,000;  Kane,  $47,000;  Pike,  $42,000;  Kankakee,  $38,000; 
Hancock,  $35,000;  Saint  Clair,  $32,000;  Winnebago,  $26,000;  Eock 
Island,  $23,000;  Henderson,  $22,000;  Du  Page,  $22,000;  Eandolph, 
$16,000,  and  smaller  amounts  in  Union,  Whiteside,  Monroe,  Ogle, 
Stephenson,  Kendall,  Jo  Daviess,  McHenry,  Greene,  and  La  Salle.  It 
is  evident  that  the  first  two  named  counties  produce  the  great  volume 
of  the  limestone,  the  amount  from  Cook  and  Will  counties  together  being 
$1,567,977.  Thus  these  two  counties  produce  far  more  than  the  rest  of 
the  State  put  together.  In  the  amount  of  limestone  used  for  build- 
ing purposes  UliDois  takes  first  place  among  the  limestone-producing 
States.  The  amount  devoted  to  building  was  valued  at  $1,084,556. 
In  the  amount  of  limestone  devoted  to  street  work  Illinois  stands 
second  among  the  limestone-producing  States.  The  amount  thus  used 
was  $506,576.  The  value  of  the  lime  produced  from  limestone  in  this 
State,  included  in  the  total  above  given  for  the  State,  is  $366,245.  As 
flux  an  amount  valued  at  $166,507  was  used;  for  bridge  work  and  mis- 
cellaneous purposes  an  amount  valued  at  $67,723.  The  operations  in 
Cook  and  Will  counties,  on  account  of  their  magnitude,  the  general 
excellence  of  the  stone  produced,  and  the  ease  of  quarrying  and  work- 
ing out  deserve  speeial  mention.  The  region  embraced  by  these  two 
counties  is  known  generally  as  the  Joliet  region.  It  includes  territory 
from  about  5  miles  south  of  the  city  of  Joliet  to  about  10  to  12  miles 
north,  taking  in  the  towns  of  Lockport  and  Lemont  and  running  along 
the  valley  of  the  Illinois  river.  Most  of  the  quarries  are  situated  on 
the  banks  of  either  the  river  or  the  canal.  The  stone  exists  in  layers 
at  the  surface,  varying  from  1  inch  to  3  inches  in  thickness,  and  grow- 
ing in  thickness  with  the  increasing  depth  until  at  about  25  feet  it  is 
found  of  a  thickness  varying  from  15  to  20  inches.  It  is,  however,  rarely 
quarried  below  the  25-foot  level,  owing  to  the  expense  of  getting  it  out 
and  dressing  it,  since  at  that  depth  it  is  much  harder,  although  the 
quality  of  the  stone  is  superior  to  that  in  the  upper  levels.  At  the 
depth  of  25  feet  the  inflow  of  water  materially  adds  to  the  expenses  of 
quarrying.  The  stone  found  at  or  near  the  surface  is  almost  valueless 
and  is  almost  entirely  thrown  away  in  stripping  the  quarry.  The  next 
two-fifths  frimish  stone  of  sufficiently  good  quality  to  be  used  for  rip- 
rap, rubble,  sidewalks,  and  curbing.  The  last  two-fifths  contain  the 
best  stone,  namely,  that  used  for  building.  It  is  generally  of  a  bluish- 
gray  color.  The  exposed  stone  is  of  a  yellowish  color  from  the  eflfects 
of  exposure  to  the  atmosphere.  It  is  also  true  that  most  of  the  Joliet 
stone  turns  more  or  less  yeUow  upon  exi)osure.  The  beds  are  divided 
vertically  by  seams  occurring  at  somewhat  irregular  intervals  of  from 
12  to  50  feet,  and  continue  with  quite  smooth  faces  lor  long  distances, 
and  also  by  a  second  set  of  seams  running  nearly  at  right  angles  with 
the  first,  but  only  continuous  between  main  joints  and  occurring  at  very 
irregular  intervals.  This  structure  renders  the  rock  very  easily  quar- 
ried and  obtainable  in  blocks  of  almost  any  required  lateral  dimensions. 
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The  stone  is  easily  worked  into  required  shapes  and  takes  aflne,  stDOotli 
finish,  and  is  susceptible  of  being  readily  planed.  This  forms  a  very- 
rapid  and  cheap  method  of  finishijig  flagging  stones  and  preparing 
such  as  are  to  receive  a  smooth  finish  on  the  i>olisliing  bed.  Enormous 
quantities  of  flagging  stone  are  taken  out,  most  of  which  goes  into  Chi- 
cago; but  business  with  other  cities  is  decidedly  on  the  increase.  The 
finest  varieties  are  readily  produced  in  forms  which  are  capable  of  being 
turned  out  by  lathes. 
The  following  is  an  analysis  of  Cook  county  limestone: 

Analyna  of  Cook  county,  llUnoia,  limestone. 


Silica 

Alumina  and  oxide  of  iron 

Carbnuato  uf  lime 

Cni'bonnte  of  magnesia 

Water 

Total 


Percent. 


26.08 

6.57 

46.90 

14.19 

&26 


100.00 


The  crushing  strength  of  this  stone  is  1G,017  pounds  to  the  square 
inch;  specific  gravity,  2.512.  The  stone  obtained  in  the  vicinity  of  the 
towns  of  Sterling,  Morrison,  Fulton,  Cordova,  and  Port  Huron  is  largely 
burned  into  lime.  This  is  true  of  much  of  the  stone  all  along  the  Mis- 
sissippi river.  The  best  grades  of  Alton  stone  become  whiter  ui)on 
exposure  to  the  air,  and  some  of  it  that  has  stood  in  buildings  for  twenty 
to  twenty-five  years  has  become  almost  perfectly  white.  The  quarry  at 
the  Chester,  Illinois,  State  prison  is  an  immense  bluff  about  200  feet  m 
height.  It  has  been  worked  for  only  the  past  two  or  three  years  and  is 
now  turning  out  fine  stone.    All  work  is  done  by  the  convicts. 

Sandstone, — The  sandstone  of  Illinois  comes  from  counties  in  the  north, 
western  and  western  parts  of  the  State.  The  total  value  of  the  product 
in  1889  was  $17,896.  It  came  from  the  following  counties,  named  in 
order  of  output:  Henry,  Fulton,  Whiteside,  Union,  Eoiox,  Lee,  and  Clay. 
'By  far  the  most,  however,  came  from  Henry  county.  It  was  nearly  • 
all  used  for  building  purposes. 


INDIANA. 

The  Rinds  of  stone  produced  in  this  State  are  limestone  and  sand- 
stone. Much  progress  has  been  made  in  the  stone  industry  in  the  last 
ten  years. 

Limestone, — ^The  limestone  produced  in  1889,  including  the  value  of 
the  lime  made  from  it,  was  valued  at  $1,889,336.  The  limestone  indus- 
try is  a  very  important  one  in  this  State.  The  productive  counties  are 
as  follows,  in  the  order  of  their  relative  magnitude :  Lawrence,  $506,471 ; 
Huntington,  $228,679;  Monroe,  $195,032;  Decatur,  $169,196;  Wash- 
ington, $137,200;  Eipley,  $112,916;  Owen,  $74,227;  Clark,  $65,387; 
Franklin,  $61,658;  Putnam,  $49,606;  Wabash,*  $38,640,  and  smaller 
amounts  from  Shelby,  Grant,  Carroll,  Cass,  Delaware,  Howard,  Black- 
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ford,  Madison,  Harrison,  Jennings,  Adams,  Floyd,  Wells,  Crawford, 
Jackson,  Jay,  Fayette,  Miami,  Bandolph,  Vanderburg,  Wayne  and 
White.  The  most  productive  portions  of  the  State  are  the  southern 
and  southeastern.  The  product  of  these  portions  amounts  to  $1,312,586. 
The  limestone  of  the  State  may  for  convenience  be  divided  into  three 
general  classes:  The  oolitic  limestone,  otherwise  known  as  cave  lime- 
stone, from  the  numerous  caverns  which  are  to  be  found  scattered 
through  it;  second,  the  harder  and  much  more  crystalline  variety;  and 
finally  the  rock  which  occurs  in  thin  strata  and  which  is  well  adapted 
for  purposes  of  flagging,  etc.  The  oolitic  limestone  extends  in  a  south- 
eastern direction  from  Greencastle  in  Putnam  county.  This  stone  is 
commonly  known  in  trade  as  Indiana  stone  or  Bedford  stone  and  is  well- 
known  over  a  wide  area  in  the  United  States  and  is  an  exceedingly 
popular  building  stone,  not  only  in  dties  of  the  West,  but  in  Eastern 
cities  as  well.  It  has  been  most  extensively  quarried  at  Stinesville,  Elletts- 
ville,  and  Bloomington,  Monroe  county,  and  at  Bedford  in  Lawrence 
county;  but  owing  to  the  increased  demand  for  this  stone,  new  quarries 
are  being  opened  and  extensively  worked  at  frequent  intervals  along 
the  line  of  the  Louisville,  New  Albany,  and  Chicago  railroad,  from  Gos- 
port  to  Bedford,  and  these  give  promise  of  rich  and  practically  inex- 
haustible supplies.  This  stone  is  almost  exclusively  used  for  building 
purposes,  and  it  is  the  great  production  of  this  stone  which  enables  In- 
diana to  take  second  place  among  the  States  producing  limestone  for 
building  purposes,  Illinois  standing  in  the  first  place.  The  stone  is  char 
act^rized  by  its  oolitic  character,  is  comparatively  soft  when  first  re- 
moved from  the  quarry,  but  hardens  on  exposure  to  air.  The  deposit  va- 
ries from  a  few  feet  to  a  great  many  in  thickness  and  it  is  practically  free 
from  fissures.  Solid  walls  40  to  60  feet  in  depth  have  already  been  revealed 
without  a  seam  or  fault  of  any  kind  from  top  to  bottom.  It  is  easily 
quarried  in  blocks  of  any  size  required,  being  cut  from  the  solid  mass 
by  means  of  channelers.  It  is  soft  enough  to  be  readily  sawed,  ordi- 
nary steel  blades,  with  sand  as  the  abrasive  material,  being  used  for 
sawing.  Occasionally  diamond  saws  are  used  with  fine  results.  For 
most  part  the  stone  is  fine  grained,  but  contains  also  layers  of  coarser 
material  in  which  shells  are  easily  recognized  with  the  unaided  eye. 
Operations  in  aU  quarries  producing  this  kind  of  stone  are  conducted 
on  the  largest  scale  and  the  machinery  employed  is  usually  of  the  very 
best. 

The  harder^  more  crystalline  stone  is  found  in  the  eastern  and  south- 
eastern parts  of  the  State,  principally  in  Decatur  county  in  the  south- 
eastern part.  The  quarries  in  general  are  rather  small,  there  being 
twenty  of  them  in  Decatur  county  alone.  Some  of  the  quarries  are 
ox>erated  on  a  large  scale,  as,  for  example,  the  Greensburg  Limestone 
Company,  the  Big  Four  Company,  and  a  number  of  others.  On  account 
of  its  hardness  this  stone  can  not  be  sawed.  It  is  used  quite  largely 
for  building  purposes.    In  the  northern  and  uoitheastern  portions  of 
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the  State  the  stone  is  used  somewhat  for  building  and  street  purposes, 
and  in  Huntington  county  very  largely  for  burning  into  lime.  The 
great  center  of  the  lime  industry  is  at  Huntington,  Huntington  county. 
The  most  important  concern  producmg  lime  at  this  point  is  the  Western 
Lime  Company.  The  product  has  a  widespread  reputation  for  use  in 
building.  On  account  of  the  flagging  nature  of  the  stone  in  the  more 
northern  portions  of  the  State  it  is  often  quarried  simply  by  aid  of  a 
pick  and  bar.  This  is  more  especially  true  in  regard  to  the  northeast- 
ern sections  of  the  State.  In  the  northern,  northeastern,  and  eastern 
portions  of  Indiana  are  a  gicat  many  small  quarries.  A  number  of 
them  seem  to  be  capable  of  more  extended  operations,  but  the  lack  of 
raikoad  facilities  from  the  quarries  to  the  main  Unes  of  travel  exerts  a 
retarding  influence.  The  stone  quarried  at  Greensburg,  in  Decatur 
county,  is  decidedly  crystalline,  and  is  susceptible  of  a  high  polish. 
The  thin-bedded  stone  in  the  upper  portions  of  these  quarries  is  used 
to  some  extent  for  flagging.  The  development  of  the  oolitic  or  Bedford 
stone  is  largely  the  result  of  operations  conducted  within  a  compara- 
tively few  years.  In  a  small  way  it  has  been  quarried  and  used  for 
twenty-flve  years  or  more,  but  it  is  within  the  last  twelve  years  that 
the  stone  has  been  recognized  and  appreciated  by  the  larger  cities  of  the 
East  and  West.  It  occupies  at  present  a  very  prominent  position  among 
the  best  building  stones  of  the  country. 

Considering  the  purposes  to  which  the  total  limestone  product  of  Indi- 
ana is  devoted  it  appears  that  the  value  of  the  stone  devoted  to  building 
purposes  was  $994,313;  the  value  of  lime  manufactured,  coming  chiefly 
from  Huntington  county,  was  $340,315;  to  street  and  road  work  an 
amount  valued  at  $316,722  was  devoted;  to  bridge  work  and  light 
foundations  $233,710;  and  a  small  amount  is  used  as  flux.  There  are 
in  all  172  limestone  quarries  in  the  State. 

The  following  analyses  may  be  found  of  interest: 

AnalysU  of  linvestone  from  Adams  oaunti,  Indiana, 


Carbonate  of  calcium — 
Carbonate  of  magneaium 

Alumina 

Silica 

Iron 

Total 


Percent 


64.00 

45.00 

.46 

.53 

.01 


100.00 


Af^alysis  of  limestone  from  Howard  county,  Indiana. 
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Analysis  of  Lawrence  oowntyj  Indiana,  odlitic  limestone. 


Lime 

Carbonic  acid 
Water 


Ma^esia 

Iron 

Alirmina 

Manganese 

Phosphoric  acid. 
Silica 


Per  cent. 


Total. 


53.  S5 

43.33 

.56 


2.58 


100.00 


Sandstone. — The  sandstone  produced  in  1889  was  valued  at  $43,983. 
It  was  produced  in  the  four  counties  following :  Warren,  $19,163;  Foun- 
tain, $14,500,  and  smaller  amounts  in  Orange  and  Putnam  counties. 
There  are  in  all  eleven  quarries.  Of  the  total  amount  produced,  $16,033 
worth  was  used  for  building  purposes,  whereas  the  entire  product  of 
Orange  county  was  used  for  abrasive  purposes.  For  bridge  work,  etc., 
an  amount  valued  at  $18,080  was  used.  The  sandstone  of  Orange 
county  deserves  especial  mention  on  a<M5oiint  of  its  value  for  abrasive 
purposes.  This  stone  is  said  to  need  no  oil  to  soften  it,  but  is  used  with 
water  alone,  and  it  appears  to  be  very  popular  for  the  pui-pose  of  sharp- 
ening tools.  It  has  been  very  highly  recommended  for  razor  hones  and 
sharpening  axes  and  knives.  It  is  found  chieiiy  in  the  western  part  of 
Orange  county,  and  appears  to  be  produced  in  no  other  county  of  the 
8tate.  Much  of  it  is  shipped  in  the  rough  to  the  various  points  in  New 
York  to  be  sawed.  There  are  no  works  with  good  facilities  for  sawing 
the  stone  in  the  vicinity  of  the  quarries.  The  presence  of  petrifactions 
in  these  quarries  occasions  not  a  little  trouble  in  working  the  stone. 


IOWA. 

Limestone  and  sandstone  are  produced  in  this  State. 

Limestone. — ^In  1889  the  total  value  of  the  limestone  product  was 
$530,863.  It  came  mainly  from  counties  in  the  eastern  and  south- 
eastern parts  of  the  St^te.  The  limestone  quarries  are  in  a  great  many 
cases  scarcely  worthy  of  the  name  quarry,  the  operations  being  ex- 
tremely limited  and  carried  on  frequently  as  work  incidental  to  farming. 
There  are  comparatively  few  large  operations  in  the  State.  It  will, 
however,  be  noted  that  the  value  of  the  total  output  is  considerable. 
The  productive  counties  are  as  follows :  Jackson,  $97,600 ;  Dubuque, 
$96,168;  Cedar,  $67,941;  MarshaU,  $51,400;  Jones,  $37,880;  Scott, 
$31,081;  Lee,  $20,093;  Clinton,  $14,631,  and  smaller  amounts  from 
Des  Moines,  Madison,  Decatur,  Cerro  Gordo,  Dallas,  Wapello,  Linn, 
Muscatine,  Black  Hawk,  Mahaska,  Washington,  Benton,  Clayton,  Po- 
cahontas, Montgomery,  Tama,  Floyd,  Adams,  Mitchell,  Humboldt, 
Johnson,  Jefferson,  Clark,  Van  Buren,  Howard,  Taylor,  Keokuk,  Pot- 
tawattamie, Louisa,  Webster,  Allamakee,  Story  and  Buchanan.    The 
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number  of  quarries  is  143.  Of  the  total  product  an  amount  valued  at 
$236,792  was  devoted  to  building  purposes,  while  the  value  of  the  lime 
produced  is  $170,043.  The  remainder  was  divided  between  street  and 
road  work  and  bridge  piers  and  foundjitions. 

Sandstone. — Eleven  quarries  in  this  State  produced  sandstone  valued 
at  a  total  of  $80,251.  The  productive  counties  are:  Maiion,  $61,451, 
and  Hardin,  $10,197.  The  remainder  producing  small  amounts  are 
Cerro  Gordo,  Clayton,  Lee,  Jasper,  Washington  and  Scott  The  stone 
is  almost  entirely  used  for  general  building  purposes. 

New  and  prospective  developments. — The  following  new  limestone 
quarries  were  opened  in  1890  by  Mr.  F.  C.  Chesterman,  of  Dubuque; 
Mr.  Warren  Bailey,  of  Cedar  Falls,  and  Most  &  Stearns,  of  Humboldt. 


KANSAS. 

Limestone  and  sandstone  were  both  produced  in  this  State  in  1889. 
The  limestone  was  valued  at  $478,822,  the  sandstone  at  $149,289. 

Linnestone. — ^This  comes  from  115  quarries,  many  of  them,  however, 
very  small,  and  contained  in  the  following  counties  of  the  State :  Cow- 
ley, $95,000 ;  Leavenworth,  $65,387 ;  Marshall,  $57,700 ;  Chase,  $53,- 
000;  Ripley,  $52,000;  Butler,  47,000;  Lyon,  $19,000:  Wyandotte, 
$19,000;  and  smaller  amounts  from  Marion,  Atchison,  Wabaunsee,  Shaw- 
nee, Washington,  Johnson,  Russell,  Dickinson,  Franklin,  MoiTis,  Elk, 
Brown,  Douglas,  Republic,  Pottawatamie,  Cofifey,  Anderson,  Jefferson, 
Ness,  Montgomery,  Jackson,  Harper,  Sumner,  Ellsworth  and  Osage. 
The  stone  is  pretty  well  distributed  over  the  eastern  portion  of  the 
State.  Most  of  it,  however,  comes  from  the  vicinity  of  Atchison,  Leav- 
enworth, Topeka,  and  Fort  Scott.  Of  the  total  production  an  amount 
valued  at  $269,316  was  used  for  building  purposes.  The  value  of  the 
lime  product  is  $9,013.  For  street  work  $97,502  worth  was  used  ;  and 
for  bridge,  dam,  and  railroad  work  an  amount  valued  at  $102,991. 

The  following  is  an  analysis  of  Cowley  county  limestone  made  by 
Prof.  F.  W.  Clarke,  of  the  XJ.  S.  Geological  Survey  : 

Analysii  of  limestone  from  Cowley  county,  Kaneae, 
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Hatter  dried  at  lOO^. 
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Ac6ordiiig  to  the  tests  made  in  Washington  a  2-inch  cube  crashed  at 
29,490  pounds. 

Sandstone. — The  sandstone  product  came  from  the  following  counties, 
named  in  order  of  value  of  output:  Bourbon,  $90,000;  Phillips,  $35,086; 
Rawlins,  $18,000,  and  smaller  amounts  from  Crawford,  Woodson,  Clark, 
Wilson,  Kingman,  Harper  and  Comanche  counties.  The  sandstone  is 
found  in  all  parts  of  the  State,  but  the  most  productive  portions  are  in 
the  south  and  s^^utheast.  The  product  was  used  mainly  for  street  work, 
a  smaller  quantity  being  devoted  to  building  purposes. 

KENTUCKY, 

Sandstone  and  limestone  were  produced  in  this  State  in  1889.  The 
value  of  the  limestone  produced  was  $303,314,  while  that  of  the  sand- 
stone was  $117,940. 

Limestone, — ^The  limestone  comes  from  fifty-four  quarries  scattered 
over  the  following  counties,  named  in  order  of  output:  Warren,  $128,000; 
Jefferson,  $76,000;  Kenton;  $36,000;  Fayette,  $17,300;  Pendleton, 
$14,000;  Lyon,  $7,000,  and  smaller  amounts  from  Jessamine,  Menifee, 
LogaD,  Montgomery,  Caldwell,  Crittenden,  Boyd,  Marion,  Hardin, 
Washington,  Carter  and  Trigg.  Tbe  purposes  for  which  the  stone 
was  used  were  mainly  for  building,  to  which  was  devoted  the  amount 
valued  at  $187,570;  $24,414  is  the  value  of  lime  produced.  To  street 
work  an  amount  valued  at  $86,054  was  applied.  Smaller  amounts  were 
used  for  flux  and  for  bridge  work.  The  product  of  Warren  is  deserv- 
ing of  special  notice  because  of  its  peculiarities  and  its  value  as  a  build- 
ing stone.  This  stone  is  known  commercially  as  Bowling  Green  oolite. 
It  is  quite  different  from  the  oolitic  stone  of  Indiana,  inasmuch  as  it 
belongs  to  another  limestone  group,  the  constitutent  globules  being 
large  and  distinct,  whereas  in  most  of  the  Indiana  stone  they  are 
minute.  It  is  quite  similar  to  the  Portland  oolite  of  Ireland.  The  fol- 
lowing analyses  of  Bowling  Green  and  Portland  oolite  show  the  siodlar- 
ity  between  the  two: 

dmpoHHon  of  Bovfling  Green,  .Kentucky,  limestone  compared  toith  Portland,  Ireland,  ItiM- 

stone. 
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The  quarries  are  of  large  extent,  well  equipped  with  channeling  ma- 
chines, derricks,  etc.  A  mill  with  twelve  gangs  of  saws  finishes  the 
stone.    Blocks  of  almost  any  size  can  be  furnished.    These  quarries 
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were  first  opened  in  1833,  but  until  recently  they  were  Ojwrated  in  the 
most  primitive  maimer,  and  while  the  product  has  been  used  chiefly 
in  the  South,  efforts  are  now  being  made  to  introduce  the  stone  to  the 
building  trade  of  the  northern  States.  Among  the  cities  in  which  it 
has  been  most  used  are  Louisville,  Memphis,  Nashville,  and  Bowling 
Green;  to  some  extent  also  in  Chicago.  The  stone  is  soft  and  easily 
worked,  and  like  the  Indiana  stone  hardens  on  exposure  to  the  atmos- 
phere. Carvings  made  upon  the  stone  stand  exposure  to  the  air  very 
well.  Its  color  under  the  influence  of  sunlight  tends  to  become  con- 
tinually lighter.  Its  crushing  strength  is  such  as  to  enable  it  to  resist 
a  pressure  of  3,000  pounds  to  the  square  inch.  When  heated  to  redness 
on  the  surface  and  plunged  into  cold  water  it  revealed  no  crack,  even 
upon  examination  with  a  magnifying  glass,  and  in  some  cases  on  being 
reheated  for  a  second  and  third  time  and  plunged  into  water  still  failed 
to  present  indications  of  cracking.  According  to  present  indications, 
the  extended  application  of  the  stone  in  the  northern  and  eastern  por- 
tions of  tke  country  seems  highly  probable. 

Sandstoiie. — ^The  sandstone  is  produced  from  eleven  quarries  operated 
in  seven  counties  of  the  State,  namely:  Rowan,  $52,400,  Muhlenberg, 
$25,000,  Lewis,  $24,900,  Bell,  $5,000,  and  smaller  amounts  from  Critben- 
den,  Rockcastle  and  Ohio.  The  greater  portion  of  the  stone,  namely, 
$77,877  worth,  waS'Used  for  building  purposes,  $38,403  for  bridge  work, 
and  a  small  quantity  for  street  purposes* 

MAINS. 

The  kinds  of  stone  produced  in  this  State,  in  order  of  commercial 
importance,  are  granite,  limestone,  and  slate. 

Oranite, — ^In  the  value  of  granite  produced  in  1889  this  State  stood 
second  in  the  list  of  all  granite-producing  States  of  the  Union.  The 
total  value  of  the  product  was  $2,225,839.  The  counties  producing  this 
product  are,  in  order  of  their  importance:  Knox,  $844,638,  Hancock, 
$685,720,  Waldo,  $165,603,  Kennebec,  $136,270,  Washington,  $106,025, 
York,  $88,567,  Franklin,  $72,033,  and  smaller  amounts  in  Lincoln,  Som- 
erset, Penobscot,  Cumberland,  Androscoggin  and  Oxford.  From  the 
first  seven  counties  above  named  comes  the  great  bulk  of  the  entire 
product.  The  most  productive  counties  are  those  along  the  coast.  The 
value  of  the  granite  devoted  to  building  purposes  is  $839,125,  In  the 
value  of  stone  devoted  to  this  purpose  Maine  is  second  only  to  Massa- 
chusetts, but  in  the  value  of  stone  devoted  to  street  work,  it  stands 
first  among  all  the  granite-producing  States,  the  total  value  of  stone 
devoted  to  street  work  being  $927,949.  Of  this  amount  $824,113  was 
the  value  of  paving  blocks,  which  were  shipped  to  most  of  the  large 
cities  on  the  Atlantic  coast,  principally  to  New  York.  Considerable 
was  devoted  to  cemetery  and  monumental  work.  Although  Maine 
doubtless  possesses  much  stone  well  adapted  to  these  uses,  it  stands  in 
fourth  place  among  the  granite-producing  States  in  the^value  of  output 
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for  these  purposes,  beiog  preceded  by  Ehode  Island,  Massachusetts, 
and  Vermont,  in  the  order  named.  The  vast  resourcea  of  this  State  in 
granite  have  been  utilized  to  only  a  small  fraction  of  the  xK>ssibiiities. 
The  quarries  situated  along  the  coast  have  great  advantages  in  the  mat- 
ter of  transportation,  inasmuch  as  this  is  largely  by  water  and  freight 
rates  are  natiu*ally  low.  The  granite  quarries  offer  very  excellent  con- 
ditions tor  being  worked.  The  stone  opens  easily,  having  x)eculiar  co- 
hate  joints  that  are  such  striking  features  of  the  syenite  or  granite  of 
New  England.  Then  there  are  generally  at  least  two  of  these  ritt  lines 
and  there  i&  a  more  or  less  complete  division  by  what  appear  to  be  true 
beds  as  well  as  joints,  so  that  the  division  of  the  rock  is  as  comx)lete  as 
could  be  desired.  At  the  same  time  the  lines  of  weakness  are  not  so 
numerous  as  to  make  the  quarried  masses  in  many  cases  too  small  for 
use,  as  is  sometimes  true  of  other  regions.  Many  of  the  quarries  on 
the  coast  are  conducted  on  a  very  large  scale  with  all  the  latest  most 
improved  facilities,  not  only  for  quarrying  but  for  the  subsequent  han- 
dling and  preparation  of  the  stone  for  market.  A  shaft  of  granite  116 
feet  long  and  10  feet  square  at  the  base  and  weighing  850  tons  has  re- 
cjently  been  quarried.  It  is  claimed  to  be  the  largest  piece  of  stone  ever 
quarried.  It  has  not  yet  been  utilized  but  is  lying  in  the  quarry  yards 
at  Vinal  Haven.  The  color  of  the  granite  produced  from  quarries  in 
Maine  varies  firom  light  gray  to  black  and  red.  From  the  commercial 
standi)oint  the  most  important  are  the  lightest  in  color  and  the  gray. 
The  grain  of  the  stone  varies  very  much  in  size,  that  quarried  at 
Augusta  being  quite  fine,  while  the  other  extreme  is  seen  in  the  prod- 
uct of  the  Biddeford  quarries.  The  light-colored  stone  comes  from 
Biddeford,  Pownal,  Korway,  Lewiston,  North  Jay,  and  Augusta.  In 
many  cases  the  light-colored  granite  is  interspersed  with  black  sx>ot8 
of  mica  which  render  it  unfit  for  ^e  work.  Veins  of  quartz,  and  of 
quartz  and  feldspar  are  often  quite  troublesome.  In  many  of  the  ledges, 
as  for  example  those  in  Augusta,  the  stone  lies  in  beds  or  sheets  which 
are  very  easily  loosened  by  a  single  blast.  In  many  of  the  small  quar- 
ries the  method  of  quarrying  and  the  tools  employed  are  simple  and 
have  undergone  little  improvement.  This,  however,  is  not  true  of  the 
largest  plants  for  producing  this  stone.  Stone  from  South  Thomaston 
and  St.  George  is  very  dark  in  color  and  in  the  latter  town  are  quar- 
ries of  black  stone  and  the  only  ones  worked  to  any  extent  in  the  west- 
ern portion  of  the  State.  The  black  granite  is  largely  worked  into 
monuments  and  it  presents  very  fine  contrasts  between  the  black, 
polished  faces  and  the  lighter-colored  hammered  parts.  Quite  a  large 
number  of  small  quarries  are  operated  by  men  whose  main  occupation 
is  farming,  but  who  work  quarries  for  a  small  part  of  the  year  and  with 
few  quarrymen.  The  usual  method  in  such  cases  is  to  secure  a  few 
contracts  after  haying  season  and  they  are  fulfilled  before  cold  weather. 
Such  finns  as  these  rarely  keep  any  books  an<l  it  was  extremely  diffi- 
cult to  determine  the  exact  amount  of  yearly  business  done  by  them. 
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Limestone. — The  limestone  of  Maine,  and  wliicli  is  converted  entirely 
into  lime,  comes  for  the  greater  part  from  Knox  county.  •  Smaller  quan- 
tities are  also  produced  in  Waldo  and  Penobscot  counties.  In  this 
limestone  region  there  are  sixty  quarries  producing  stone  which  is  con- 
verted almost  on  the  spot  into  lime.  The  total  value  of  the  lime  pro- 
duced in  1880  was  $1,523,499.  The  stone  is  almost  inexhaustible  in 
quantity  and  is  admu^ably  adapted  to  the  purpose  for  which  it  is  used. 
Operations  of  quarrying  consist  simply  in  blasting  by  means  of  dyna- 
mite, which  breaks  the  stone  up  at  once  into  sizes  suitable  for  use  in 
the  kilns.  It  is  then  hoisted  out  by  means  of  improved  cables  and  ma- 
chinery and  sent  directly  to  the  limekilns,  which  are  favorably  situated 
for  traiisportation  by  water.  The  stone  is  partially  crystalline,  but  very 
coarse  grained.  Fine  crystals  of  calcite  are  very  numerous  and  gyi>8um 
also  occurs.  The  operations  at  the  quarries  near  Eockland  are  all  be- 
low the  surface  of  the  ground.  The  fuel  used  in  the  kilns  is  entirely 
wood,  which  is  import<5d  from  Canada.  The  stone  produced  for  burning 
into  lime  is  not  measured  as  such,  but  is  measured  only  by  the  quantity 
of  lime  produced  from  it,  so  that  in  speaking  of  the  amount  of  stone 
quarried  the  producers  name  the  amounts  of  lime  obtained  from  it,  and 
the  unit  of  measurement  is  a  bushel  or  barrel  of  lime.  The  lime  pro- 
duced at  Rockland  is  of  fine  character  and  is  the  standard  lime  of  New 
York  City,  to  which  it  is  shipped  in  enormous  quantities.  Boston  also 
forms  an  important  market  for  the  product 

Slate, — The  slate  product  of  Maine  comes  entirely  from  quarries  in 
Piscataquis  county.  The  output  in  1889  was  valued  at  $219,500  for 
roofing  pui-poses.    This  slate  is  of  very  superior  quality. 

New  and  prospective  developments. — New  granite  quarries  were  opened 
during  1890  by  the  following  firms:  Messrs.  Graves  Bros.,  Northeast 
Bar  Harbor  5  Mr.  J.  P.  Fogg,  of  Pownal,  and  the  Norway  Granite  (Com- 
pany, of  Norway. 

M  ABTIiAXD. 

Granite,  limestone,  marble,  and  slate  are  produced  in  this  State. 

Oranite. — Twenty-two  quarries  in  Baltimore,  CecC,  and  Howard 
counties  were  operated  in  1889,  producing  an  output  valued  ata  total  of 
$447,489.  Of  this  amount  Baltimore  County  yielded  stone  valued  at 
$223,070;  Cecil,  $219,803;  and  a  smaller  amount  came  from  Howard 
County.  The  granite  quarry  at  Port  Deposit  has  won  a  wide  reputa- 
tion for  the  satisfiU5tory  stone  produced.  Throughout  the  mass  of  this 
granite,  as  it  occurs  in  the  quarry,  seams  occur  at  intervals  from  about 
one-half  inch  to  a  number  of  feet,  and  while  they  are  discernible 
only  by  an  experienced  eye,  they  are  very  valuable  in  the  operations  of 
quarrying  and  can  be  opened  readily  by  means  of  wedge  and  feather. 
They  frequently  reveal  a  perfectly  level  surface,  ready  at  once  for  use  in 
building  without  the  intervention  of  the  stonecutter.  The  expense  of 
preparing  the  rock  for  use  in  the  wall  is  accordingly  reduced.    The 
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stone  is  very  liard,  takes  a  beautiM  polish,  retains  its  color,  and  can  be 
gotten  out  in  enormous  blocks,  larger,  indeeii,  than  it  is  advisable  under 
ordinary  circumstances  to  handle.  It  was  used  in  the  construction  of 
the  piers  of  the  Baltimore  and  Ohio  railroad  bridge  across  the  Sus- 
quehanna river  near  Perryville,  and  has  given  entire  satisfaction  in 
this  work. 

ISev:)  arid  prospective  developments. — In  the  spring  and  summer  of  1890 
the  following  firms  began  the  operation  of  granite  quarries :  B.  S.  John- 
son, of  Guilford;  Benjamin  Kepner,  of  Port  Deposit;  Oliver  and  Peach, 
Oranite;  and  M.  C.  Pyle  &  Son,  of  Pylesville.  The  Maryland  Granite 
Company  was  incorporated,  with  a  capital  stock  of  $200,000,  in  Decem- 
ber, 1890.  Its  object  is  to  operate  gi*anite  quarries  and  to  do  a  gen- 
eral stone-contracting  business.  They  are  said  to  have  purchased  184 
acres  of  land  at  Deer  Greek  for  the  development  of  granite.  The 
African  Granite  Company  was  incorporated  at  Baltimore  during  1890, 
with  a  capit^al  stock  of  $30,000. 

Sandstone. — Sandstone  was  produced  in  this  State  in  1889,  in  Allegany 
and  Frederick  counties,  in  small  amounts,  the  total  value  of  the  product 
of  the  State  being  valued  at  only  $10,G05.  The  Potomac  Red  Sand- 
stone Company  is  operating  sandstone  qu&rries  on  the  Potomac  river, 
about  20  miles  above  Washington,  in  Montgomery  county.  This  stone 
has  been  quarried  since  1884,  but  for  a  period  of  nine  years  previous  to 
that  date  there  was  no  production.  This  production  was  originally 
known  as  Seneca  red  sandstone.  It  has  been  used  in  quite  a  large 
number  of  buildings  in  Washington  City,  notably  the  Smithsonian  In- 
stitution. From  all  the  evidence  which  has  been  submitted,  it  appears 
to  be  one  of  tlie  best  red  sandstones  in  the  country.  Many  of  the 
strong  and  unqualified  indorsements  of  this  stone  appear  as  the  favor- 
able result  of  an  investigation  of  a  committee  of  Congi^ess  appointed  to 
investigate  the  use  of  this  stone  in  the  construction  of  the  War,  State, 
and  Navy  Department  building  in  Washington. 

Limestone. — ^Ordinary  limestone  from  thirty  quarries  was  produced 
in  1889  to  an  amount  valued  at  $164,860.  The  productive  counties  were 
the  following:  Baltimore,  $102,350;  Frederick,  $38,296;  Washington, 
915,184;  and  much  smaller  amounts  from  Carroll,  Allegany,  and  How- 
ard counties.  The  great  bulk  of  the  product  was  used  in  the  produc- 
tion of  lime,  which  was  valued  at  $148,432.  The  remainder  was  used 
for  building  and  street  work,  and  to  some  extent  as  a  flux  and  in  bridge 
and  railroad  work. 

New  and  prospective  developments. — The  Frederick  Lime  Company, 
of  Frederick  county,  has  been  incorporated  with  a  capital  stock  of 
$50,000  to  develops  limestone  quarries  for  the  manufacture  of  lime. 
Operations  began  in  November,  1890. 

Blate. — ^The  slate  product  of  Maryland  comes  from  what  is  known  as 
the  Peach  Bottom  region,  in  the  northern  part  of  Harford  county, 
where  there  were  five  quarries  in  operation  in  1889.    They  produced  an 
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output  valued  at  $110,008.  For  a  more  detailed  description  of  what  is 
kuown  as  the  Peach  Bottom  region  and  of  the  slate  produced  from  it, 
see  the  report  on  Pennsylvania  in  this  volume. 

Marble, — The  production  of  marble  proper  is  limited  to  Baltimore 
county,  at  a  number  of  points  in  the  vicinity  of  Baltimore,  along  the 
Northern  Central  railroad.  The  total  value  of  the  output  in  1889  was 
$119,075.  In  Harford  county  green  serpentine  was  quarried  from  a 
single  locality.  While  this  is  by' no  means  marble  in  constitution,  it  is 
nevertheless  used  for  purposes  to  which  marble  is  continually  applied, 
and  it  therefore  enters  into  comjmtition  with  marble  in  the  market. 
This  stone  is  an  exceedingly  valuable  one  for  purposes  of  interior  deco- 
ration and  furniture  tops.  The  qujirry  was  opened  in  the  year  1880,  and 
has  been  in  operation  ever  since  that  time. 

The  following  is  an  analysis  of  Harford  county  serpentine  made  by 
Dr.  F.  A.  Genth,  of  Philadelphia. 

Analysis  of  set-pentine  from  Harford  county,  Maryland, 


SlHcJcncid 

Alumina 

Chromic  oxide 

Niclce.1  oxide 

Fcrroiifi  oxido  — 
Manganons  oxide 

Mafniesia 

WaT*^ 

Maguctic  iron — 

Total 


Peroentb 


40.06 

1.37 

.20 

.71 

3.43 

.00 

39.02 

12.10 

3.02 


100.00 


The  specific  gravity  of  the  stone  is  2.6G8;  hardness,  4  on  a  scale  of  10, 

Netc  and  prospective  developments. — The  Texas  Lime  Company  began 

operations  in  quarrying  marble  for  the  production  of  lime  in  February, 

1890.    The  Lake  Chrome  and  Mineral  Company  opened  a  serpentine 

quarry  in  Harford  county  early  in  1890. 


MASSACHUSETTS. 

Granite,  sandstone,  limestone,  and  marble  are  produced  in  this  Stat<e, 
Granite, — In  the  granite  industry  Massachusetts  stood  in  first  pla<?e 
among  the  granite-producing  States  in  1880  as  well  as  1889.  It  will 
moreover  probably  continue  to  hold  this  position  for  some  years  to 
come.  The  value  of  the  granite  output,  according  to  the  Tenth  Cen. 
sus,  in  1880  was  $1,329,316.  The  corresponding  figures  for  1889  are 
$2,503,503.  There  were  in  1889, 151  quarries,  distributed  over  the  fol- 
lowing counties,  named  in  order  of  value  of  product:  Essex,  $778,366; 
Worcester,  $751,413;  Norfolk,  $485,353;  Middlesex,  $172,161;  Bris- 
tol,  $164,337;  Hampden,  $112,849,  and  very  small  quantities  also  from 
Franklin  and  Hampshire  counties.  The  product  was  most  largely 
used  for  general  building  purposes,  the  value  of  the  stone  devoted  to 
those  purposes  being  $1,362,451,    The  value  of  the  product  devoted  to 
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cemetery  uses  was  $497,438;  for  street  work,  $466,147.  The  remainder 
was  devoted  to  bridge,  dam,  and  railroad  work,  and  to  various  ndscel- 
laneous  uses.  It  is  evident  that  the  granite  comes  mainly  firom  the 
counties  along  the  eastern  coast  and  principally  from  the  northeastern 
part  of  the  State. 

Among  the  various  granites  of  the  State  that  quarried  at  Quincy, 
which  is  a  bluish- gray  syenite,  is  perhaps  the  most  interesting.  It 
was  the  first  to  acquire  a  reputation,  and  the  success  of  the  Quincy 
granite  did  much  towards  stimulating  search  for  similar  products  in 
other  parts  of  the  State.  The  quarries  on  Cape  Ann,  in  Essex  county, 
arebeing  very  rapidly  and  successfully  developed,  the  quality  of  the 
stone  produced  here  leaving  little  to  be  desired.  Transportation  facil- 
ities at  the  Cape  Ann  quarries  could  hardly  be  better,  in  view  of  the 
f^t  that  they  are  immediately  on  the  coast  and,  furthermore,  in  imme- 
diate communication  with  the  Old  Colony  railroad.  There  is  still, 
however,  considerable  need  of  good  harbors  at  this  locality,  and  consid* 
erable  money  must  yet  be  spent  there  before  quarrying  can  increase 
as  it  should. 

The  products  of  Massachusetts  granite  are  so  well  known  all  over 
the  country  that  it  is  necessary  to  say  but  little  here  in  regard  to  them. 
Stone  for  all  purposes  is  shipped  all  over  the  United  States.  The 
methods  of  quarrying  and  of  cutting  and  polishing  the  stone  in  vogue 
in  this  State  are  fiiUy  up  to  date. . 

The  following  is  an  analysis  of  Bradford  red  granite,  made  by 
li.  P.  Kinnicutt,  Ph.  D.,  of  the  Worcester  Polytechnic  Institute. 

Analysis  of  Bradford,  Massachusetts,  red  granite. 


Silica 

Alumina  and  oxido  of  iron 

Lime 

Magnesia 

Potassiam  oxide 

Bodiiim  oxido 

Loaa  and  UDdetemiined  ... 

Total 


Percent 


72.73 

16.95 

1.05 

trace. 

8.15 

.90 

.22 


100.00 


The  following  is  an  analysis  of  Worcester  granite.    The  analysis  was 
made  by  Prof.  C.  F.  Chandler,  of  New  York. 

Analysis  of  JVorcester,  Massachusetts,  granite. 


silica 

Alumina 

Iron  peroxide 

Manganese  oxide 

Lime 

Magnesia 

Potash , 

Soda , 

Total 

778  MIN ^ 


Per  cent. 


76.07 

12.67 

2.00 

.03 

.85 

.10 

4.71 

8.37 


99.80 
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Ifew  and  prospective  developments. — ^New  granite  qnarries  were  oi>ened 
at  various  times  in  1890  by  the  following  firms:  Messrs.  Rowley  & 
Hauscombe,  of  Lanesville;  theBraintree  Granite  Company,  of  Boston; 
Messrs.  Jones  &  Desmond,  of  West  Qnincy;  Messrs.  McDonald  & 
Turner,  of  Quincy;  the  Old  Colony  Eailroad  Company,  of  Boston,  and 
Messrs.  Charles  Johnson  &  Bros.,  of  Quincy,  Mr.  J.  T.  Tank,  of  Prov- 
idence, Rhode  Island,  opened  a  quarry  in  Worcester  county. 

Sandstone. — Sandstone  was  produced  from  21  quarries,  to  an  amount 
valued  at  $G49,097.  The  most  important  county  is  Hampden,  in  which 
the  product  was  valued  at  $563,179.  Suffolk  county  produced  an 
amount  valued  at  $82,018,  while  very  small  amounts  came  from  Nor- 
folk and  Hampshire  counties.  The  product  is  almost  entirely  used  for 
general  building  purposes. 

The  following  is  an  analysis  of  so-called  Maynard  sandstone,  made 
by  Dr.  L.  P.  Kinnicutt. 

Analytis  of  Maynard^  MassachusetUf  aandtUme, 


smc» 

Oxide  of  iron 

Alnmisa 

Lime 

Soda  and  potaasa 

Carbonic  acid,  water,  and  loss 

Total 


Ferooit. 


79.88 
2.43 
8.75 
2.57 
4.08 
2.79 


100.00 


The  following  is  an  analysis  of  Worcester  sandstone,  made  by  Dr.  L. 
P.  Kinnicutt. 

Analysis  of  Worcester,  Massachusetts,  sandstone. 


Silica 

Alumina ^ 

Iron  oxide 

Manganese  dioxide 

Lime 

Potasaaand  soda 

Carbonic  acid,  water,  and  loss 

Total 


Per  cent. 


88.89 

5.95 

1.79 

.41 

.27 

.80 

1.83 


100.00 


The  following  is  an  analysis  of  Kibbe  quartz  sandstone,  made  by 
Prof.  0.  F.  Chandler,  of  New  York. 


Analysis  of  Eihhe,  Massachusetts,  quarte  sandstone. 


Per  eent. 

Silica 

8L38 

9.44 

8.64 

.70 

.11 

.28 

4.49 

Alumina 

Oxide  of  iron 

Lime 

Oxide  of  m AiigHnese 

Magnesia 

Carbonic  acid,  water,  and  loss 

Total 

100.00 
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Limestone. — The  linestone  of  Massachusetts  comes  from  twelve  quar- 
ries in  Berkshire  county,  in  the  western  part  of  the  State.  The  total 
product  in  1889  was  valued  at  $119,978.  Most  of  it  was  used  for  burn- 
ing into  lime.  The  remainder  was  devoted  to  building  purposes  and 
flux. 

The  following  is  an  analysis  of  limestone  from  Berkshire  county: 

Analyna  of  Berkshire  county,  MasaachusetU,  limestone. 


Lime 

Ma^cAia 

Oxiuo  of  iron  and  alamina 

Silica 

Carbonic  acid 

Loss  at  red  heat  (water)  .. 

Total 


Percent. 


05.66 

.76 

.17 

1.U 

None. 

8.00 


100.78 


Marble. — ^Marble  was  produced  in  small  amount  at  Lee,  Berkshire 
county. 

MICHIGAN. 

V 

In  1889  sandstone,  limestone,  and  slate  were  produced  in  this  State. 

Sandstone. — This  was  valued  at  $246,570.  By  far  the  most  important 
producing  county  is  Houghton,  which  yielded  a  product  valued  at  $  165,000. 
Marquette  county,  with  a  product  valued  at  $35,970  stood  second,  while 
smaller  amounts  were  produced  in  Huron,  Ionia,  Ottawa  and  Hillsdale 
counties.  Most  of  the  product  was  used  for  building  purposes,  although 
it  is  important  to  note  that  $27,800  worth  were  used  for  abrasive  pur- 
poses, Michigan  being  one  of  the  three  or  four  States  producing  good 
abrasive  material. 

Limestone. — Limestone  valued  at  a  total  of  $85,952  was  produced  in 
the  following  counties,  named  in  order  of  their  importance:  Huron, 
$40,272;  Wayne,  $16,716;  Emmet,  $13,100;  and  smaller  amounts  from 
Monroe,  Delta  and  Alpena  counties.  Most  of  the  product  wa9  used 
for  building  purx)oses,  although  some  was  burned  into  lime,  and  a  slightly 
larger  quantity  used  for  street  work,  the  rest  being  devoted  for  fluxing 
uses. 

Slate. — The  value  of  the  slate  produced  in  Baraga  county  was  $15,000. 

Marble. — Marble  has  been  discovered  at  Ishpeniing,  Marquette  county, 
and  is  said  to  be  of  very  fine  quality,  even  comparing  favorably  with  the 
Mexican  onyx.  It  must  be  said,  however,  that  no  full  and  definite  in- 
formation is  yet  at  hand  in  regard  to  this  discovery. 


MINXBSOTA. 


The  advances  made  by  this  State  in  the  stone  industry  since  1880  are 
veiy  remarkable.  According  to  the  census  of  1880  the  total  number  of 
quarries  in  Minnesota  was  41  for  all  kinds  of  stone,  and  the  total  value 
of  the  product  in  that  year  was  $255^818,    In  1889  there  were  102  quar- 
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ries  producing  limestone,  granite,  and  sandstone.  The  total  value  of 
the  product  of  all  kinds  of  stone  in  that  year  was  $1,102,008. 

Oranite. — ^The  value  of  the  granite  produced  in  1889  was  $356,782. 
The  product  came  from  23  quarries  scattered  over  the  following  coun- 
ties: Steams,  $139,265,  Benton,  $110,650,  Bigstone,  $95,000.  Decid- 
edly smaller  quantities  came  from  Sherburne,  Morrison  and  Nicollet 
The  productive  counties  in  1880  were  Benton,  Sherburne  and  Chisago, 
and  the  product  at  that  time  was  valued  at  $28,815.  The  figures  speak 
plainly  for  themselves  as  to  the  great  strides  which  have  been  made  in 
granite  production.  The  product  was  devoted  most  largely  to  building, 
the  value  of  the  stone  thus  used  being  $209,396;  for  street  work  an 
amount  valued  at  $141,554  was  applied.  Comparatively  very  small 
amounts  were  devoted  to  cemetery  and  bridge  work. 

Sandstone. — ^The  value  of  the  sandstone  output  in  ;1880  was  $41,150; 
in  1889  it  was  $131,979.  The  product  came  from  seven  quarries  oper- 
ated in  the  following  counties:  Pine,  $89,750,  Pipestone,  $20,279, 
St.  Louis,  $13,950,  and  smaller  amounts  in  Houston,  Eock  and  Scott 
counties.  Of  the  total  value,  $82,000  worth  was  devoted  to  building 
purposes  and  the  remainder  between  street  and  bridge  work.  The  de- 
velopments which  have  been  made  in  Pipestone  county  in  what  is 
commercially  known  as  "Pipestone  red  jasper'^  are  of  particular  in- 
terest. This  is  a  metamorphic  quartzite  rock  of  intense  hardness,  vary- 
ing in  color  from  cherry  to  lavender  or  violet.  Its  extreme  hardness  is 
another  important  characteristic.  The  following  analysis  was  made  by 
Dr.  0.  T.  Jackson: 

Analysis  of  red  pipestone  from  Pipestone  county,  Minnesota. 


Water 

Silica 

A  liunfna . .'. 

Hngnesia 

Peroxide  of  Iron  . . . 
Oxide  of  manganese 
Carbonate  of  Time. . . 
Losa 

Total 


Percfloi. 

8.4 

4&2 

28.2 

6.0 

5.0 

.6 

2.6 

LO 

100.0 

The  following  tests  of  this  stone  have  been  made: 

Tests  of  Minnesota  rod  pipestone. 

Cniflhing  strength pounds  per  square  inch..    23,000 

Specifio  gravity 2.8 

Weight  per  oobic  foot ponnds..      170.6 

On  account  of  its  color  and  desirable  properties  which  tend  to  make 
the  stone  durable,  it  is  quite  poi)ular  as  a  building  material  and  has 
already  been  used  in  the  construction  of  quite  a  large  number  of  im- 
portant buildings. 

Limestone. — In  1880  limestone  was  produced  from  thirty-three  quar- 
ries scattered  over  eleven  counties  of  the  State.    In  1889  the  limestone 
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came  firom  seventy-two  quarries  contained  in  fifteen  counties.  ISTamed 
in  the  order  of  the  value  of  their  output,  these  counties  are  as  follows : 
Hennepin,  $137,7285  Blue  Earth,  $127,279;  Ramsey,  $103,929;  Good, 
hue,  $95,938;  Le  Sueur,  $41,553;  Scott,  $34,030;  Washington,  $16,387; 
Winona,  $13,695;  Wabasha,  $12,050;  Rice,  $9,700,  and  smaller  amounts 
from  Dodge,  Houston,  Brown,  Fillmore  and  Olmsted.  The  total  prod- 
uct was  valued  at  $613,247.  Of  this  an  amount  valued  at  $380,556  was 
used  for  building  purposes,  while  $124,266  was  the  value  of  the  lime 
produced.  Smaller  amounts  were  devoted  to  street  and  bridge  work. 
The  great  bulk  of  the  limestone  comes  from  counties  sit^lated  in  the 
southeastern  part  of  the  State,  where  the  cities  of  Minneapolis  and 
Saint  Paul  form  important  outlets. 

MISSOTJBI. 

The  kinds  of  stone  produced  in  this  State  are  granite,  sandstone  and 
limestone. 

Oranite, — ^The  total  value  of  the  granite  produced  in  1889  is  $500,642. 
The  product  came  from  four  neighboring  counties  in  the  southeastern 
part  of  the  State.  They  are  as  follows :  Iron,  $373,558 ;  Wayne,  $63,842 ; 
Saint  Francois,  $60,842,  and  smaller  amounts  from  Miidison  county. 
There  are  ten  quarries  contained  in  this  area.  The  stone  was  about 
equally  divided  between  general  building  purposes  and  paviug  blocks. 
The  value  of  the  stone  devoted  to  building  is  $219,518.  The  value  of 
paving  blocks  produced  is  $216,986.  To  bridge,  dam  and  railroad 
work  an  amount  valued  at  $63,638  was  applied.  A  very  small  quantity 
was  devoted  to  cemetery  uses.  The  granite-quarrying  industry  dates 
back  to  a  short  time  previous  to  1880,  but  it  at  present  bids  fair  to  de- 
velop into  an  industry  of  considerable  importance  to  the  State.  The 
most  extensive  quarries  are  at  Graniteville,  Iron  county.  The  various 
plants  at  this  localify  are  well  equipped  and  supplied,  with  improved 
machinery.  Many  of  the  finest  buildings  in  Saint  Louis  have  been  con- 
structed of  this  stone.  At  Granite  Bend,  Wayne  county,  are  extensive 
granite  quarries  well  equipped.  In  1887  a  shaft  85  feet  deep  with  drifts 
extending  from  the  bottom  of  the  shaft  in  various  directions  was  sunk. 
It  was  then  charged  with  32,700  pounds  of  black  powder.  The  result 
of  the  blast  was  such  that  they  have  stone  enough  broken  up  to  supply 
the  demands  of  the  firm  for  fifty  years.  The  cost  of  the  blast  was 
$16,000.  Unquestionably  the  granite  industry  in  Missouri,  although  at 
preijcnt  in  its  infancy,  may  easily  assume  vasrt  proportions  in  the  near 
future. 

Sandstone. — Sandstone  valued  at  a  total  of  $155,557  was  quarried  in 
the  following  counties  of  the  State:  Johnson,  $100,184;  St.  Clair, 
$15,000;  Cape  Girardeau,  $12,734,  and  smaller  amounts  in  Carroll,  Bar- 
ton, Saline,  Franklin,  Vernou,  Holt,  Lewis,  Buchanan  and  Henry 
counties. 
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Limestone. — ^The  limestone  industry  iu  Missouri  is  a  very  large  and 
important  one.  A  product  valued  at  $1,859,960  was  produced  in  1889. 
This  includes  the  value  of  all  lime  produced,  namely,  to  an  amount  val- 
ued at  $465,390.  The  productive  counties  are  the  following :  Saint  Louis, 
$870,276;  Jackson,  $211,743;  Marion,  $151,908;  Greene,  $103,324;  Bu- 
chanan, $82,301;  Dade,  $72,327 ;  Pike,  $68,127;  Jasper,  $41,000;  Perry, 
$33,070;  Clark,  $28,563;  Mercer,  $26,287;  Lawrence,  $26,060;  OaUaway, 
$24,500;  and  smaller  amounts  in  Jefferson,  Lewis,  Wright,  Cape  Girar- 
deau, Livingston,  Andrew,  St.  Charles,  Macon,  Clay,  Pettis,  Cole,  Linn, 
Caldwell,  Sullivan,  Eandolph,  Bay,  Harrison,  Monroe,  Saline,  Boone, 
Henry,  De  £[alb,  Webster  and  Nodaway.  The  purposes  to  which  the 
product  was  devoted  are  as  follows:  For  building  purposes,  $542,871; 
the  value  of  lime  produced,  $465,390;  for  street  work,  $670,351;  for 
bridge,  dam,  and  railroad  work,  $169,720,  and  smaU  amounts  for  flax 
and  miscellaneous  uses.  It  is  evident  that  by  tax  the  most  important 
county  producing  limestone  is  Saint  Louis  county.  Many  quarries  in  and 
around  the  city  of  Saint  Louis  are  operated.  The  stone  is  used  for  pur- 
X)oses  of  heavy  construction,  such  as  bridge  and  railroad  masonry,  build- 
ing, i)aving,  macadam,  riprap,  and  the  manufacture  of  lime.  It  is  of 
excellent  quality  and  shows  great  strength.  In  some  of  the  quarries 
steam  drills  are  in  use,  but  in  most  of  them  the  old  methods  are  adhered 
to.  The  manufacture  of  a  superior  quality  of  lime  in  Saint  Louis  has 
grown  to  be  an  immense  industry.  Most  of  the  kilns  are  located  just 
outside  of  the  city  limits;  they  are  well  equii>ped  and  numerous.  The 
product  is  almost  entirely  used  in  Saint  Louis. 

The  following  are  analyses  of  limestone  from  various  localities: 

Analysis  of  Marion  county,  Missouri,  limestone, 
[By  Begis  Chaavonot  &  Brother.] 


Silica 

Aliiiiiina  and  oxido  of  iron 

Mauiicsia 

Caruonate  of  liuio 

Total  


Per  cent. 


.08 

.40 

.02 

08.80 


99.30 


These  chemists  stat^  that  this  is  the  purest  sample  of  limestone  they 
have  ever  analyzed^  leaving  nothing  to  be  desired  for  whiteness  and 
purity. 
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Analyns  of  Ash  Grave  white  Ume» 
[By  CliArlM  W.  Eoff,  chemist.] 


Carbonate  of  lime . . 

Magnesia 

Alumina 

Oxide  of  manganese 

Oxide  of  iron 

SiUcicacid 

Phosphoric  acid 

Sulphuric  acid 

Total... 


Piroent. 


99.815 

Trace. 
.054 

Trace. 
.011 
.12 

None. 

Trace. 


100.000 


Andlysie  of  Champion  white  limestone,  Ash  Grove,  Missouri, 


[By  W.  P.  Church.] 


Carbonate  of  lime 

Carbonate  of  magnesia 

Silica  and  insoluble  matter 

Alnratna 

Oxide  of  iron 

Sulphate  of  calcium 

Water 

Alkalies  and  loss 

Total ^. 


Percent. 


92.750 

3.260 

.405 

.480 

.400 

Trace. 

.675 

1.940 


100.000 


Analysis  of  limestone  from  Saint  Loais  county. 


Carbonate  of  lime 

Carbonate  of  magnesia 

Insoluble  matter 

Oxide  of  iron 

Total 


Per  cent. 


97.76 
.12 
.26 
.20 


96.34 


Analysis  of  Lawrence  county  limestone, 
[By  J.  F.  Elson,  of  New  Albany,  Indiana.] 


Carbonate  of  lime 

Carbonate  of  magnesia 

SllicM TT 

Alumina 

Iron 

TJndotermiued 

Total 


Per  cent. 


85.373 

12.112 

1.289 

1.134 

.001 

.091 


100.000 


i 


408  MINERAL  RESOURCES. 

In  northern  Missouri  limestone  is  found  in  every  county  and  is  quar- 
ried to  a  greater  or  less  extent  over  the  entire  region.  With  but  a  few 
exceptions  the  quarries  are  worked  on  a  small  scale.  The  product  i& 
used  in  the  immediate  vicinity  for  foundations,  cellars,  wells,  etc.  The 
quarries  are  generally  owned  and  operated  by  farmers,  who  do  no  work 
beyond  the  immediate  local  demand.  Lack  of  facilities  for  transportation 
makes  quarrying  too  expensive  to  be  entered  into  as  a  business.  Quar- 
ries adjacent  to  Oovemment  works  on  the  Missouri  and  Mississippi 
rivers  have  supplied  quite  an  amount  for  riprap.  At  Ash  Grove,  Mis. 
souri,  are  very  extensive  limekilns.  A  large  quantity  of  lime  is  manu- 
factured of  a  superior  quality.  The  demand  for  this  lime  is  very  great 
It  is  largely  shipped  to  Alabama,  Tennessee,  Texas,  Arkansas  and 
Kansas,  besides  being  also  very  largely  used  in  Missouri.  Extensive 
plants  for  burning  limestone  into  lime  are  operated  at  Springfield,  the 
product  being  used  in  Springfield,  Kansas  City  and  Saint  Louis.  At 
Gape  Girardeau  a  large  quantity  of  lime  of  good  quality  is  also  produced. 
At  this  locality  crude  petroleum  is  used  as  fael,  and  it  is  claimed  that  a 
whiter  and  stronger  lime  is  obtained  than  can  be  x)roduced  by  either 
wood  or  coal.  The  limestone  quarries  at  Grafton  produced  stone  wliich 
has  been  found  most  excellently  adapted  for  foundation  purposes.  It 
is  the  stone  chiefly  used  in  the  construction  of  the  great  Edes  bridge 
across  the  Mississippi  river. 

Onyx. — Quite  recently  discoveries  of  onyx  have  been  made  in  Craw- 
ford and  Pulaski  counties;  also  in  Wright  county  a  deposit  has  been 
discovered.  A  company  has  been  formed  to  develop  the  industry  and 
active  work  will  soon  be  begun.  This  onyx  is  taken  from  what  is 
known  as  the  Ozark  region,  being  found  in  caves  in  the  Ozark  moun- 
tains within  70  miles  of  Saint  Louis. 

MONTANA. 

Chranite, — Granite  was  produced  from  a  single  quarry  in  Lewis  and 
Clarke  county  in  comparatively  small  amount.  It  was  entirely  used 
for  building  purposes. 

Idniestone. — Limestone  was  produced  to  the  value  of  $24,964  from 
four  quarries  situated,  in  the  order  of  their  values,  in  Jefferson,  Mis- 
soula, Park  and  Cascade  counties.  Sixteen  thousand  dollars  worth  of 
the  product  was  used  as  flux  and  a  small  quantity  for  burning  into 
lime,  and  about  $8,000  worth  for  building  purposes. 

Sandstone. — Six  quarries  at  various  localities  in  Deer  Lodge,  Cas- 
cade, Custer  and  Yellowstone  counties  produced  sandstone  valued  at 
$31,648.  It  was  entirely  used  for  building..  About  half  the  product 
came  from  Deer  Lodge  county. 

NEBRASKA. 

limestone  only  was  produced  in  this  State.  Tlie  value  of  the  output 
was  in  1889,  $207,019,  including  the  value  of  lime  produced  from  it. 
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The  productive  counties  are  as  follows:  Cass,  $148,567;  Gage,  $24,552; 
Sarpy,  $13,339,  and  smaller  amounts  from  IN'emaha,  Jefferson,  Pawnee 
and  Thayer.  Ninety  thousand  five  hundred  and  forty -two  dollars 
worth  were  used  for  building;  $86,643  for  street  work,  while  for  flux 
and  bridge  work  smaller  amounts  were  used.  The  product  comes  en- 
tirely from  the  southeastern  part  of  the  State. 

KKVADA. 

This  State  produced  very  small  quantities  of  granite  and  sandstone. 

The  granite  came  from  Washoe  county.  A  new  granite  quarry  was 
opened  in  September,  1890,  by  Mr.  J.  M.  McCormick,  of  Beno. 

The  sandstone  came  from  Ormsby  county. 

The  product  of  this  State  was  sufficient  in  amount  for  nothing  more 
than  building  and  street  work  in  Carson  City,  to  which  probably  the 
most  of  it  went. 

NEW  HAMPSHIBB. 

Oranite. — ^The  granite  produced  in  this  State  in  1889  was  valued  at 
$727,531.  The  entire  southern  and  middle  parts  of  the  State,  with  the 
exception  of  Belknap  county,  were  productive  of  granite.  There  are 
seventy-eight  quarries  in  the  State,  operating  in  the  following  counties: 
Carroll,  $197,284;  Cheshire,  $189,590;  Hillsboro,  $182,847;  Merrimac, 
$112,853;  Strafford,  $22,535,  and  smaller  amounts  in  Grafton,  Sullivan 
and  Bockingham  counties.  Of  the  total  product  an  amount  valued  at 
$324,567  was  devoted  to  building  purposes;  to  street  work,  $252,256. 
Of  this  latter  value  $87,569  was  the  value  of  the  output  of  paving  blocks. 
To  cemetery  and  omamaital  work  an  amount  valued  at  $135,029  was 
used.  For  bridge  and  miscellaneous  purposes  an  amount  valued  at 
$15,679  was  used. 

A  resident  of  New  Hampshire  has  developed  a  new  use  for  granite, 
which  consists  in  finely  crushing  the  stone  and  afterwards  molding  it 
into  the  desired  shape,  and  by  the  action  of  heat  it  is  hardened  and  made 
to  resemble  closely  the  original  granite,  and  it  is  said  that  to  all  appear- 
ances it  is  as  strong  and  durable.  Nothing  can  yet  be  said  of  the  real 
■value  of  this  process,  but  experiment*  are  yet  being  made. 

New  and  prospective  developments. — ^New  granite  quarries  were  opened 
in  the  spring,  summer,  and  fall  of  1890,  by  the  following  firms:  Messrs. 
Bishop  &  Shalon,  of  Milford;  Mr.  William  E.  Elder,  of  Dover;  Messrs. 
Lewis  &  Flanders,  of  Enfield;  Mr.  D.  J.  Winn,  of  Haverhill;  the  Troy 
Granite  Company,  of  Worcester,  Massachusetts  (their  quarry  is  located 
in  Cheshire  county,  New  Hampshire),  and  Mr.  L.  K.  Hutchinson,  of 
Milford. 

Sandstone. — ^A  trifling  amount  of  sandstone,  which,  however,  was  en- 
tirely used  for  abrasive  puq)oses,  was  produced  in  Grafton  county  in 
1889. 
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NEW  JERSET. 

Granite,  sandstone,  limestone,  slate,  and  bluestone  were  produced  in 
this  State  in  18S9. 

Oranite. — The  total  value  of  the  granite  produced  in  New  Jersey  in 
1889  was  9425,673.  It  came  mainly  from  the  northern  and  northeast- 
ern parts  of  the  State,  and  the  markets  for  it  are  largely  Kew  York 
City  and  Jersey  City.  The  productive  counties,  in  order  of  importance, 
are a« follows:  Somerset, $86,250;  Hudson, $81,500 j  Essex, $79,200;  Sus- 
sex, $52,000;  Passaic,  $37,760;  Mercer,  $27,513;  Hunterdon,  $24,800,  and 
smaller  amounts  in  Union  and  Morris  counties.  There  are  in  all  twenty- 
three  productive  quarries.  Of  the  total  output  an  amount  valued  at 
$236,310  was  devoted  to  street  work,  including  the  value  of  all  pavin  j 
blocks  produced,  which  amounted  to  $168,555;  to  general  building  pur- 
poses an  amount  valued  at  $42,175;  for  bridge,  dam,  and  railroad  work, 
$147,063.    A  trifling  amount  was  devoted  to  cemetery  purposes. 

New  and  prospective  developments. — ^New  quarries  were  opened  in  the 
spring  and  suinmer  of  1890  by  the  following  companies:  The  Waterloo 
Ice  Company,  of  Kewark;  Thomas  Kevins  &  Son,  of  Orange,  and  York 
&  Bitteiibender,  of  Belvidere. 

Sandstone. — Sandstone  was  produced  in  1889  to  an  amount  valued  at 
$597,309.  It  came  from  twenty-six  quarries,  scattered  over  the  follow- 
ing coimties,  named  in  order  of  importance:  Essex,  $270,450;  Hunter- 
don, $173,007 ;  Mercer,  $77,652;  Passaic,  $63,200;  and  Somerset,  $13,000. 
The  amount  devoted  to  buildiug  purposes  was  valued  at  $486,788;  for 
bridge,  dam,  and  railroad  work  the  amount  used  was  $100,521. 

Limestone. — ^The  value  of  the  limestone  output  of  New  Jersey  in  1889 
was  $129,662.  It  came  from  33  quarries  operated  in  the  following  coun- 
ties: Sussex,  $72,529;  Hunterdon,  $37,378,  and  smaller  amounts  in 
Warren,  Somerset  and  Morris  counties.  The  value  of  the  lime  pro- 
duced was  $99,406;  for  flux  an  amount  valued  at  $29,620  was  used,  and 
a  trifling  amount  for  building.  The  following  is  an  analysis  of  Hunter- 
don county  limestone: 

Analyns  of  Hunterdon  county,  New  Jersey,  limestone. 


Carbonate  of  lime 

Silica 

Carbonate  of  magnesia 

Alumina 

Oxide  of  irou 

Total 


Peroeat. 


53.643 
2.100 

40.750 
.252 
.798 


97.543 


This  lime  is  especially  valuable  for  fertilizing  purposes. 

Slate. — A  small  quantity  of  slate  was  produced  in  Sussex  and  Warren 
counties,  New  Jersey.    Most  of  it  was  used  for  roofing  purposes. 

New  and  prospective  developments. — ^A  new  slate  quarry  was  opened 
by  Messrs.  Staton  &  Jones,  at  Lafayette,  in  the  summer  of  1890. 
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Bliiestone. — Bluestone  similar  to  that  obtained  in  Pennsylvania  and 
New  York,  and  used  mainly  for  fla<^ging:  purposes,  was  produced  in  small 
quantities  in  Hunterdon  and  Sussex  counties  in  1889. 

NEW   MEXICO. 

The  kinds  of  stone  produced  in  this  Territory  in  1889  were  sandstone 
and  limestone.  The  former  was  valued  at  $186,804,  the  latter  at  only 
$3,802. 

Sandstone, — Sandstone  was  produced  at  eleven  different  quarries  situ- 
ated in  the  following  counties,  named  in  the  order  of  their  relative  im- 
portance: San  Miguel,  $139,124;  Santa  F6,  $19,800;  and  Rio  Arriba 
county,  $14,100.  Small  amounts  also  were  produced  in  Yalencia  and 
Lincoln  counties.  Nearly  the  entire  product  was  used  for  local  build- 
ing purposes,  a  very  small  quantity  being  devoted  to  street  and  bridge 
work. 

Limestone. — The  small  limestone  output  was  obtained  from  the  follow- 
ing four  counties:  San  Miguel,  Lincoln,  Sierra,  and  Santa  F^.  The 
product  was  mostly  burned  into  lime  for  local  consumption. 

Ricolite. — ^This  name  was  given  by  Mrs.  L.  J.  Cadwell,  of  Chicago,  to 
a  stone  now  quarried  in  the  western  part  of  Grant  county.  It  resem- 
bles  Mexican  onyx,  but  is  quite  different  in  composition.  It  is  suscepti- 
ble of  a  very  high  polish,  and  is  of  a  variety  of  colors.  It  can  also  be 
carved,  and  in  this  respect,  as  in  others,  differs  from  the  Mexican  onyx. 
Contracts  to  supply  this  stone  for  interior  decoration  in  a  number  of 
buildings  in  Chicago  have  been  signed. 

NEW    YOBK. 

The  kinds  of  stone  produced  in  this  State  include  granite,  sandstone, 
bluestone,  limestone,  marble,  and  slate.  Among  the  stone-producing 
States  New  York  stands  third,  being  preceded  by  Pennsylvania  and 
Ohio  in  the  order  named.  In  the  number  of  kinds  of  stone  produced^ 
however,  it  is  second  to  none. 

Granite.— The  value  of  the  granite  output  in  1889  was  $222,773.  The 
product  comes  from  the  following  counties:  Essex,  $85,200;  Eichmond^ 
$30,000;  Orange,  $29,803;  Westchester,  $16,000,  and  smaller  amounts 
from  Jefferson,  Putnam  and  Rockland  counties.  The  product  was 
mainly  used  for  building  purposes,  the  amount  devoted  to  these  uses 
being  valued  at  $149,700.  The  remainder  was  divided  between  street, 
cemetery  and  ornamental  work  and  bridge,  dam  and  railroad  uses. 

Sandstone. — The  sandstone  of  New  York  includes  that  which  is  recog- 
nized to  the  trade  under  the  na^es  of  sandstone,  brownstone,  and  blue- 
stone,  while  the  variety  of  sandstone  known  commercially  as  bluestone 
is  hereinafter  given  by  itself  on  account  of  its  peculiar  character  and 
its  almost  exclusive  application  in  street  work  for  curbing  and  flagging. 
The  value  of  the  sandstone  proper,  exclusive  of  bluestone,  produced  in 
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1889  was  $702,419.  The  product  came  from  sixty- three  qnarries  scat- 
tered over  the  following  counties:  Orleans,  §573,773;  Saint  Lawrence, 
$47,290,  and  smaller  amounts  from  the  following;  Niagara,  Oswego, 
Oneida,  Jefferson,  Chenango,  Monroe,  Allegany,  Greene,  Rockland, 
Washington,  Tioga,  Steuben,  Schuyler,  Franklin,  Wyoming,  Essex, 
Chautauqua,  Otsego  and  Cattaraugus.  Of  the  total  amount  pro- 
duced, the  value  of  that  devoted  to  street  work  was  $459,158;  to  general 
building  purposes  an  amount  valued  at  $241,216.  A  comparatively 
very  small  amount  was  devoted  to  bridge  and  miscellaneous  work.  As 
will  be  seen  by  an  inspection  of  the  i)roductive  counties,  the  greater 
part  comes  from  the  northwestern  part  of  the  State. 

Among  the  sandstones  deserving  of  special  mention  is  what  is  known 
as  the  Potsdam  red  sandstone.  This  stone  has  been  most  thoroughly 
tested  and  has  won  a  wide  reputation  for  durability  and  its  capacity  to 
withstand  the  effects  of  strong  heat  and  sudden  cooling.  It  has  been 
indorsed  in  a  very  unqualified  manner  by  many  of  the  leading  authorities 
on  structural  material  in  the  country. 

New  and  prospective  developments. — ^The  following  firms  opened  sand- 
stone quarries  in  Kew  York  during  1890:  Messrs.  McVay,  Tobin  &  Co., 
of  Holley,  Orleans  county;   Mr.  Edward  Jones,  of  Hulberton,  New 
York,  opened  a  sandstone  quarry  at  Murray,  Orleans  county;  Baldwin  , 
&  Hinds,  of  Hindsburg,  opened  a  sandstone  quarry  in  Orleans  county. 

Bhiestane, — ^This  is  the  name  given  to  the  variety  of  sandstone  which 
consists  almost  entirely  of  granules  of  silica  cemented  together  by  sil- 
ica. The  identity  of  this  stone  with  sandstone  is  not  generally  recog- 
nized among  the  bluestone  producers,  and,  in  fact,  many  of  them  seem 
almost  hurt  if  it  is  called  sandstone.  The  bluestone  industry  is  entirely 
distinct  from  what  is  herein  given  as  the  sandstone  industry.  Owing 
to  the  hardness  and  durability  of  bluestone,  as  well  as  the  manner  in 
which  it  occurs  in  the  earth,  it  is  well  adapted  to  purposes  of  street 
leaving,  such  as  flagging  and  curbing,  and  most  of  it  is  devoted  to  these 
uses,  A  certain  amount  of  the  stone  is  quarried  from  regular  organized 
quarries,  with  a  definitely  invested  capital  and  plant,  or  facilities  for 
quarrying,  but  in  addition  to  stone  taken  from  these  regularly  operated 
quarries  a  large  amount  is  produced  irregularly  and  spasmodically  by 
men  who  invest  no  capital  and  have  no  definite  organization  as  pro- 
ducers of  stone.  Their  operations  are  conducted  as  follows :  Provided 
with  a  very  simple  eq^lipment  of  the  most  ordinary  quarry  tools  they 
dislodge  the  stone  found  on  land  belonging  to  other  persons  and  trans- 
lK)rt  it  to  a  number  of  shipping  points,  selling  it  there  to  dealers  who 
make  it  a  business  to  collect  the  stone  in  this  manner  and  then  ship  it 
to  the  places  where  it  is  used.  The  dealers  pay  the  individuals  who 
quarry  the  sUme  an  amount  which  simply  compensates  them  for  their 
time  and  labor,  while  the  owner  of  the  property  receives  a  certain  defi- 
nite percentage  from  the  dealer  for  the  amount  of  stone  thus  taken 
from  his  land.    During  the  year  1889,  and  a  number  of  years  previous. 
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some  of  the  dealers  at  various  points  in  New  York  State  constituted  the 
members  of  the  Union  Bluestone  Company,  with  headquarters  in  New 
York  city.  Each  member  of  this  company  was  entitled  to  furnish  a 
certain  percentage  of  the  total  amount  sold  by  this  company  in  a  given 
year.  The  dealers  may,  therefore,  be  regarded  in  a  certain  sense  as 
producers.  The  land  on  which  this  stone  is  quarried  is,  generally  speak- 
ing, of  little  value  for  anything  but  the  bluestone  contained  in  it. 
Originally,  the  stone  was  quarried  for  flagging  only,  but  more  recently 
it  has  been  applied  to  quite  a  long  list  of  purposes,  such  as  rubble  ma- 
sonry, retaining  walls  and  bridge  stone,  curbing,  gutters,  stepstones, 
flooring,  vault  covers,  bases  of  tombstones,  porch  and  hitching  posts, 
house  trimmings,  such  as  platforms,  stei)s,  door  and  '^ndow  sills,  lin- 
tels and  caps. 

The  stone  is  known  commercially  by  quite  a  number  of  names  which 
designate  approximately  the  region  from  which  it  is  taken.  Among 
the  names  in  common  use  may  be  mentioned  the  following:  Hudson 
Kiver  bluestone,  Hudson  River  flagging,  North  River  bluestone,  North 
River  flagging,  Pennsylvania  bluestone,  Wyoming  Valley  bluestone, 
Delaware  River  bluestone,  Delaware  flags,  bluestone  flagging  and  blue- 
stone. 

The  value  of  the  bluestone  produced  in  New  York  in  1889  was 
$1,303,321.  This  product  came  from  142  quarries  in  addition  to 
numerous  minor  quarries  or  holes  from  which  the  product  was  taken 
by  laborers,  as  has  already  been  described.  The  productive  counties 
are  seen  in  the  following  list:  Ulster,  $662,324;  Delaware,  $150,866; 
Chenango,  $93,100;  Sullivan,  $87,930;  Wyoming,  $50,260;  Schenec- 
tady, $47,906;  Orange,  $33,405;  Albany,  $23,285,  and  smaller  amounts 
from  Otsego,  Jefferson,  Tompkins,  Schoharie,  Steuben,  Seneca,  Greene, 
Chemung,  Broome,  Saratoga,  Oneida,  Rockland,  Franklin,  Washing- 
ton and  Yates.  The  Union  Bluestone  Company,  as  organized  in  1889, 
has  dissolved. 

New  and  prospective  developments. — ^Messrs.  Swartwout  &  Terry,  of 
Read's  Creek,  Delaware  county,  and  Mr.  John  McQuirk,  of  Hartwood, 
SuUivan  county.  New  York,  opened  bluestone  quarries  during  1890. 

Limestone. — Limestone,  including  the  value  of  the  lime  made  from  it, 
was  produced  in  1889  to  the  value  of  $1,708,830.  The  product  came 
from  157  quarries  distributed  as  shown  in  the  following  list  of  counties: 
Erie,  $331,011;  Onondaga,  $180,849;  Washington,  $172,987;  Ulster, 
*107,683;  Rockland,  $104,000;  Warren,  $103,600;  Montgomery,  $95,319; 
Monroe,  $94,891;  Westehester,  $83,313,  and  smaller  amounts  from  Jef- 
ferson, Schoharie,  Clinton,  Niagara,  Genesee,  Caynga,  Albany,  Oneida, 
Greene,  Saint  Lawrence,  Orange,  Saratoga,  Lewis,  Herkimer,  Wayne, 
Seneca.  Orleans,  Essex,  Fulton,  Rensselaer,  Madison,  Otsego,  Yates 
and  Wyoming.  The  value  of  the  lime  produced  is  $837,613.  The  stone 
used  for  building  was  valued  at  $444,291.  For  street  and  road  work 
an  amount  valued  at  $197,091  was  used,  and  for  bridge,  dam  QJid  rail- 
road work  $175,736  worth. 
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yeic  and  prospective  developments. — The  following  firms  oijcned  lime- 
stone quarries  in  1890 :  Messrs.  Scliumacher  &  Edwards,  of  Buflalo,  at 
Eggcrtsville,  Erie  county;  Mr.  J.  H.  Gould,  Smiths  Landing,  Greene 
county;  and  Messrs.  Andrews,  Warner  &  Co.,  of  Le  Key,  Genesee 
county. 

Marble. — ^The  value  of  the  marble  output  of  this  Stat©  in  1889  was 
$354,197.  The  product  came  from  thirteen  quaiTies,  operat-ed  in  four 
counties  of  tlie  State.  They  are  as  follows:  St.  Lawrence,  $138,200; 
Westchester,  $135,104;  Columbia,  $54,717;  and  Warren,  $26,176.  The 
St.  Lawrence  county  marble  varies  from  white  to  dark  blue  and  green 
in  color,  and  mixtures  of  these  shades  produce  in  some  cases  a  mottled 
appearance.  TJiie  stone  is  adapted  to  monumental  work,  but  is  mainly 
used  for  building  i)urposes.  In  general  it  is  too  coarsely  crystalline  for 
fine  carving,  scroll  work,  or  tracing.  In  Westchester  county  the  most 
important  localities  producing  marble  are  Tuckahoe  and  Pleasantville. 
This  product  is  especially  well  adapted  for  use  in  the  preparation  of 
carbonic  acid. 

New  and  prospective  developments. — ^The  following  x)er8on8  opened 
marble  quarries  during  1890:  Mr.  Mark  W.  Spaulding,  Eensselaer 
Falls,  Saint  Lawrence  county;  Mr.  Thomas  S.  Clarkson,  Potsdam,  Saint 
Lawrence  co^lnty ;  and  Mr.  John  Webb,  jr.,  Gouvemeur,  Saint  Lawrence 
county.  Mr.  M.  W.  Spaulding,  of  Rensselaer  Falls,  also  oi>ened  a 
serpentine  marble  quarry  in  July,  1890. 

Slate. — ^The  slate  output  of  New  York  State  in  1889  was  valued  at 
$126,603.  The  product  came  from  sixteen  quarries  in  Washington 
county.  This  is  the  only  locality  in  the  world  at  which  red  slate  is  pro- 
duced. The  prices  received  for  this  variety  of  slate  are  much  better 
than  those  which  hold  for  the  product  from  the  neighboring  slate 
regions  of  Vermont. 

New  and  prospective  developments. — ^Messrs.  R.  R.  Jones  &  Co.,  of 
Middle  Granville,  Washington  county,  N.  Y.,  opened  a  slate  quarry 
during  1890. 

NOBTH    CABOI«IKA. 

Granite  and  a  very  small  quantity  of  sandstone  were  produced  in 
1889.  The  granite  was  valued  at  $146,627,  and  was  obtained  from 
twenty-two  quarries  scattered  over  the  following  counties,  named  in 
the  order  of  their  outputs:  Vance,  $88,737;  Iredell,  $22,860;  Anson, 
$10,000,  and  smaller  amounts  from  McDowell,  Rowan,  Guilford,  Gas- 
ton, Burke,  and  Wake  counties.  Of  the  total  output  $44,000  worth 
was  used  for  bridge  work,  $42,000  for  street  work,  and  the  rest  was  dis^ 
tributed  between  building  and  cemetery  purposes. 

New  and  prospective  developments. — ^Three  quarries  of  granite  in  the 
vicinity  of  Salisbury  have  recently  been  opened.  The  Stone  Mountain 
Granite  Company  recently  commenced  operations  in  Rowan  county. 
It  U  expected  tliat  quarries  will  be  developed  according  to  the  most 
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improved  methods,  with  a  view  of  supplying  local  demands  and  also  of 
putting  the  stone  upon  the  market  in  competition  with  granite  from 
Northern  centers.  Near  Mount  Ayre  the  Mount  Ayre  Granite  Com- 
pany has  commenced  quarrying  operations  on  quite  a  large  scale  for 
the  purpose  of  supplying  paving  blocks  for  a  number  of  cities,  among 
which  may  be  specially  mentioned  Cincinnati,  Ohio.  The  recently  or- 
ganized Dunn  Mountain  Granite  Company,  of  Salisbury,  is  about  to 
commence  the  development  of  granite  quarries  in  that  locality. 

Sandstone. — ^A  recent  scientific  examination  of  Moore  county  brown 
stone,  contained  in  property  in  the  vicinity  of  Carthage,  has  been  made 
by  Mr.  Henry  E.  Colton,  of  Chattanooga,  Tennessee.  The  results  of  this 
examination  are  decidedly  favorable  to  the  quality  of  the  stone.  It  is 
probable  that  quarrying  operations  will  be  undertaken  in  the  near 
future.  The  stone  is  so  situated  as  to  be  quarried  with  a  minimum  of 
expense. 

Marble. — ^A  large  dei)osit  of  white  marble  in  McDowell  county  has 
been  examined  by  experts  and  is  reported  both  as  being  of  fine  qualify 
and  of  large  extent.  A  plant  valued  at  $50,000  has  recently  been 
established  for  the  i)urpose  of  quarrying  marble  in  Cherokee  county. 

Slate. — ^Deposits  of  slate  in  Montgomery  county  have  recently  been 
discovered,  and  steps'  toward  tlieir  development  have  been  taken  by 
Mr.  C.  C.  Wade.  The  North  Carolina  Slate  Company  has  recently 
applied  to  the  legislature  of  the  State  for  an  act  of  incorporation. 

OHIO. 

The  kinds  of  stone  produced  in  this  State  are  exclusively  sandstone 
and  limestone.  The  total  output  of  sandstone  in  1889  was  valued  at 
$3,040,656.  In  the  production  of  sandstone  Ohio  stands  in  first  place 
among  the  sandstone-producing  States  of  the  Union  and  second  in  the 
value  of  its  total  stone  output.  The  next  State  in  order  in  1889  was 
Pennsylvania,  with  an  output  valued  at  $1,609,159.  It  is  thus  evident 
that  Ohio  not  only  occupied  first  place,  but  was  largely  in  advance  of 
the  State  standing  second. 

Sandstone. — One  hundred  and  ninety-two  quarries  were  operated  in 
1889.  The  product  came  from  the  following  counties,  named  in  the  order 
of  the  value  of  their  output:  Cuyahoga,  $1,118,409;  Lorain,  $1,067,240; 
Stark,  $140,426;  Scioto,  $71,700;  Washington,  $59,736;  Huron,  $59,118; 
Fairfield,  $57,162;  Summit,  $50,310;  Trumbull,  $41,440;  Morrow, 
$41,037;  Wayne,  $29,250;  Muskingum,  $25,095,  and  smaller  amounts 
from  Crawford,  Eichland,  Holmes,  Harrison,  Tuscarawas,  Belmont,  Jef- 
er8on,Mahoning,  Erie,  Delaware,  Franklin,  Lucas,  Meigs,  Montgomery, 
Boss,  Licking,  Guernsey,  Columbiana,  Perry,  Portage,  Wood,  Ashland, 
Pikeand  Lawrence.  It  is  evident  that  by  far  themostofthestone  comes 
from  Cuyahoga  and  Lorain  counties,  in  the  northern  part  of  the  State. 
The  stone  was  used  for  the  following  purposes:  Building,  $1,846,918; 
gl^rasfy^  purposes,  $525^548;  street  work,  f  430,562,  and  the  remainder 
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OREGON. 

In  1889  Oregon  produced  granite,  limestone,  and  sandstone. 

Granite. — The  counties  producing  granite  are  as  follows:  Columbia, 
Multnomah,  Clackamas  and  Jackson.  3y  far  the  most  important  is 
the  first-named  county,  the  product  of  which  went  entirely  into  paving 
blocks.  Small  quantities  were  used  for  building,  cemetery  purposes, 
and  bridge  work. 

Limestone. — ^Forty-one  thousand  dollars  is  the  value  of  both  limestone 
and  lime  produced  in  Baker  county,  in  the  northwestern  part  of  the 
State.    It  was  used  entirely  for  burning  into  lime  and  for  flux. 

8and.Hton>e. — ^Sandstone  was  produced  in  Linn  and  Jackson  counties 
in  small  amount.  According  to  the  tests  which  have  been  made,  the 
sandstone  appears  to  do  very  well  as  a  cupoja  lining. 

New  and  prospective  developments. — ^Mr.  L.  M.  Perkins,  of  Hudson, 
opened  a  new  sandstone  quarry  in  the  summer  of  1890. 

Marble. — ^Extensive  deposits  of  marble  near  Eoseburg,  Douglas 
county,  have  been  opened  by  Messrs.  Woodard  &  Willis,  of  that  city. 
The  product  is  said  to  resemble  the  famous  Tennessee  marble,  and  in- 
cludes all  colors.  Future  developments  will  have  to  determine  the 
value  of  this  discovery.  The  Variety  Marble  Company,  of  Eoseburg, 
has  put  in  machinery  for  the  purpose  of  developing  marble  quarries  in 
Douglas  county. 

PBNNSYIiVANIA, 

Among  all  the  States  producing  stone,  Pennsylvania  takes  first  place 
when  aU  of  the  kinds  of  stone  are  considered,  yielding  a  product  valued 
at  $7,319,199.  The  total  value  of  the  entire  stone  product  of  the  United 
States  in  1889  was  $53,036,620.  By  comparing  these  figures,  it  will  be 
noted  that  of  the  entire  product  Pennsylvania  yielded  13.8  per  cent. 
Its  preemiQence  as  a  stone-producing  State  is  due  to  the  large  amount 
of  limestone  and  slate  produced.  In  both  of  these  kinds  of  stone 
Pennsylvania  holds  first  place,  and  second  place  in  the  production  of 
sandstone  and  bluestone.  All  of  the  various  kinds  of  stone  which  are 
commercially  distinguished  firom  each  other  are  produced  in  Pennsyl- 
vania. These  kinds  are,  in  the  order  of  their  relative  importance  for  the 
State:  Limestone,  $2,655,477;  slate,  $2,011,726;  sandstone,  $1,609,159; 
granite,  $623,252;  bluestone,  $377,735,  and  marble,  $41,850. 

Granite. — ^The  total  value  of  the  granite  output  in  1889  was  $623,252. 
This  product  came  from  sixty-four  quarries  contained  in  the  following 
counties:  Delaware,  $122,279;  Philadelphia,  $108,736;  Montgomery, 
$91,214;  Bucks,  $90,884;  Chester,  $66,398,  and  smaller  amounts  from 
Lancaster,  Luzerne,  Adams,  Berks,  Dauphin,  Lehigh  and  York.  Of 
t]ic  total  output  that  devoted  to  street  work  is  the  most  important,  fhe 
value  for  this  purpose  being  $292,114.  For  general  building  purposes 
an  amount  valued  at  $143,231  was  used,  and  smaller  amounts  for 
bridge  purposes.    A  little  was  used  for  cemetery  work. 
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New  and  prospective  developmetiU, — Messrs.  W.  6.  Cunningliam  & 
Co.,  of  Pliiladelpliia,  opened  a  new  granite  quarry  in  Adams  county 
in  September,  1890. 

Sandstone.—  The  total  value  of  the  sandstone  produced  in  1889  was 
$1,G09,159.  The  product  came  ftom  the  following-named  counties,  the 
most  productive  of  which  are  in  the  northwestern,  western,  and  south- 
western liarts  of  the  States.  The  productive  counties,  in  the  order  of 
their  importance,  are  as  follows  :  Beaver,  $344,038 ;  Dauphin,  $243,219  ; 
Lawrence,  $130,973 ;  Allegheny,  $120,315 ;  Westmoreland,  $108,518 ; 
Montgomery,  $87,994;  Lackawanna,  $72,260;  Fayette,  $68,602;  Lu- 
zerne, $54,054 ;  Somerset,  $51,717 ;  and  smaller  amounts  from  Hun- 
tingdon, Bucks,  Chester,  Tioga,  Philadelphia,  Lancaster,  Lidiana,  Berks, 
Blair,  Lehigh,  Erie,  Lebanon,  Clearfield,  Lycoming,  Yenango,  Jeffer- 
son, Cambria,  Warren,  Elk,  Crawford,  Armstrong,  Clarion,  McKean, 
Delaware,  Greene  and  Susquehanna.  Scattered  over  these  are  159 
quarries.  Most  of  the  product  was  used  for  building  purposes,  the 
amount  devoted  to  this  use  being  valued  at  $777,123 ;  for  bridge  work 
an  amount  valued  at  $496,902  was  used;  for  street  work,  $175,062 ; 
to  miscellaneous  uses  a  smaller  amount  was  devoted. 

The  following  is  an  analysis  made  by  Prof.  Brenneman,  of  Ithaca,  New 
York,  of  a  sandstone  from  Luzerne  county : 

Analy8i8  of  aandaUme  from  lAueme  county,  Pennaylvania, 


Silica  and  insoluble  matter. 

Ferric  oxide 

Lime 


Magnesia 

Volatile  matter  at  red  heat  (wat«r  and  carbonic  acid) . 
Alumina 


Total 


Percenl 


04.00 
1.98 
1.10 
1.00 
1.92 
Trace. 


100.00 


The  specific  gravity  of  this  stone  is  2.666. 

Further  tests  made  of  this  stone  show  it  to  be  of  fine  quality,  emi' 
nently  fitted  for  street  work. 

Analysis  of  sandstone  from  McKe^s  Gap,  Blair  county ,  Pennsylvania* 


Silloa 

Iron  and  alumina 

Kagnesia 

Loss  on  ignition. 

Total 


Feroeml 


90.10 
.00 
Trace. 
.25 


00.95 
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Below  are  given  two  analyses  of  sandstone  from  Fayette  county.  The 
quarry  from  wLich  this  stone  was  taken  is  operated  by  Messrs.  W.  O, 
&  H.  S.  Drumm,  of  Lay  ton's  Station. 

Analyses  oj  sandstone  from  Fayette  county,  Pennsylvania. 


\ 

NO.L 

No.  2. 

Silica 

Per  cent. 

96.54 

3.39 

.01 

.06 

Percent 

99.46 

.45 

Trace. 

.09 

Aliimina.. 

Iron ...........................1........ 

Water 

Total 

100.00 

100.00 

Ko.  1  from  Layton  qunrry. 
Ifo.  2  from  Oakdale  quarry. 

Netc  and  prospective  developments. — Sandstone  quarries  were  opened 
in  1890  by  the  following  firms:  Messrs.  Jute,  Stratton  &  Foley, 
of  Pittsburg,  opened  a  sandstone  quarry  at  Lay  ton's  Station.  The 
Bellevue  Land  Company,  of  Washington,  commenced  operations  upon  a 
sandstone  quarry;  Mr.  William  E.  Cunningham,  of  Pennsylvania,  oi)eiied 
abrownstonequarryinBucks  county  in  Decemberof  1890;  Messrs.  Robin- 
son Brothers,  of  Homewood,  Beaver  county,  began  quarrying  sandstone 
ill  August,  1890.  The  Middletown  and  Hummelstown  Stone  and  Lime 
Company,  of  Middletown,  began  quarrying  brownstone  in  the  summer 
of  1890;  Messrs.  F.  T.  Scott's  Sons,  of  York,  opened  a  brownstone 
quarry  in  July,  1890;  Messrs.  Foster  Brothers,  of  Allegheny,  began 
quarrying  brownstone  at  Homewood,  Beaver  county,  in  April,  1890. 

Bluestone. — Bluestone  is  the  name  given  to  a  variety  of  sandstone, 
which  consists  of  grains  or  granules  of  silica  cemented  together  by  silica. 
This  stone  is  used  almost  entirely  for  street  work  in  the  form  of  curb- 
stones and  flagging.  It  is  quarried  chiefly  in  New  York  State,  although 
the  product  from  Pennsylvania  is  scarcely  to  be  distinguished  from  the 
New  York  stone,  and  enters  into  competition  with  it  in  the  market 
The  total  value  of  bluestone  produced  in  Pennsylvania  in  1889  was 
$377,735.  It  came  from  seventy-two  quarries  reported  in  the  following 
counties:  Susquehanna,  $144,619;  Pike,  $126,250;  Wyoming,  $74,004; 
Bradford,  $16,476;  and  much  smaller  amounts  in  Monroe,  Wayne,  Lack- 
awanna, Schuylkill  and  Lycoming  counties. 

Limestone. — The  total  value  of  the  limestone  produced  in  Pennsyl- 
vania in  1889  was  $2,655,477.  Of  the  product,  however,  comparatively 
little  was  used  a^  limestone  itself,  most  of  it  being  used  for  burning 
into  lime  and  as  blast-furnace  flux.  The  productive  counties,  in  order 
of  their  importance,  are  as  follows:  Montgomery,  $476,572;  Lawrence, 
$434,935;  Chester,  $321,680;  Lebanon,  $203,986;  Lancaster,  $184,962; 
Korthampton,  $171,674;  York,  $135,575;  Berks,  $129,651;  Blair, 
$122,665;  Lehigh,  $85,559;  Columbia,  $66,738;  and  smaller  amounts 
in  Huntingdon,  Adams,  Dauphin,  Mifflin,  Cumberland,  Bedford}  Ly- 
coming;  Franklin^  MontouTi   Allegheny^   Union^  Bucks,  Armstrong, 
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Northumberland,  Someraet,  Butler,  Bradford,  Beaver,  Erie,  Monroe, 
Crawford  and  Washington.  For  building  purposes  an  amount  valued 
at  $238,431  was  used.  The  value  of  the  lime  produced,  a  large  portion 
of  which  went  for  agricultural  purposes,  was  $1,195,955.  For  blast- 
furnace flux  the  value  of  the  product  consumed  was  $949,083.  The 
remainder  was  used  for  street  and  bridge  work  chiefly.  It  is  probable 
that  the  amount  named  above  as  consumed  for  flux  is  smaller  than  the 
true  amount.  This  is  due  to  the  fact  that  considerable  quantities  of 
limestone  are  quarried  by  blast-fiimace  establishments  for  fluxing  pur- 
poses, of  which,  apparently,  a  careful  account  is  not  in  all  cases  kept. 
The  following  are  analyses  of  the  so-called  Acme  Avondale  lime- 
stone of  Chester  county.  The  analyses  were  made  by  Messrs.  Booth^ 
Garrett  and  Blair,  of  Philadelphia: 

Analyses  of  Acme  Umestane  from  Chester  county,  Pennsylvania. 


CarlMnatooflime 

Carlionate  of  maffnesia — 
Oxide  of  iron  and  alumina 
Insoluble  matter 

Total 


■all 

Light 

colored 

•tone. 

Percent 

73.1)7 

6.58 

L27 

20.87 

Percent. 

94.82 

LIO 

.13 

4.34 

100.79 

100.39 

This  stone  shows  a  tendency  to  become  popular  as  building  stone,  and 
its  qualities  generally  render  it  desirable. 

The  following  are  analyses  of  stone  from  Hyndman,  Bedford  county^ 
Pennsylvania,  made  by  Mr.  Otto  Wirth,  of  Pittsburg: 

Analyses  of  limestone  from  Hyndman,  Bedford  county,  Penneylvania, 


Insoluble  matter. 
Carbonate  of  lime 

Total 


Blue 
•tone. 

FossU 
stone.. 

Percent, 

4.14 

95.76 

Percent. 

2.70 

97.30 

99.90 

100.00 

The  following  is  an  analysis  of  a  limestone  from  a  quarry  in  Arm- 
strong county: 

Analysis  of  Armstrong  county,  Pennsylvania,  limestone. 


Carbonate  of  lime , 

Carbonate  of  mafi;nesia 

Oxide  of  iron  ana  alumina 

Pbosphorus , 

Silica 

Total 


Percent. 


90.007 

L498 

L462 

.034 

.790 


99.791 
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The  following  is  an  analysis  of  limestone  from  Midvale,  Franklin 
county,  by  Prof.  William  P.  Tonry,  of  Baltimore,  Maryland: 

Analyaia  of  limestone  from  Midvale,  Pennsylvania. 


Carbonate  of  lime 

Carbonate  of  magnesia 
Silica 

Total 


Per  cent. 


04.427 
8.880 
1.700 


100.007 


The  following  is  an  analysis  of  Franklin  county  limestone; 

Analysis  of  limestone  from  Franklin  county,  Pennsylvania. 


Percent. 


Calcinm  carbonate 

Maj^eeium  carbonate i 

Iron » 

SUica 

Total 


02.079 
4.420 
1.420 
2.180 


100.049 


The  following  are  analyses  of  limestone  from  Fayette  county: 

Analyses  of  Fayette  county,  Pennsylvania,  limestone. 


Percent 

Per  cent. 

Percentb 

Calcinm  carbonat'C 

05.210 

3.400 

.005 

1.385 

06.180 

1.840 

.004 

2.076 

04.460 

8.520 

.006 

1.080 

Mafmeniiim  carbonate 

Phosplioms 

Insoluble  matter 

Total 

100.000 

100.000 

00.06S 

The  following  is  an  analysis  of  limestone  from  Oolumbia  county: 

Analysis  of  Columbia  county,  Pennsylvania,  UmesUme, 


Carbonate  of  lime 

Silica 

Oxide  of  iron  and  alumina 

Carbonaceoas  matter  and  water. 
Ci^rbonate  of  ma^esia 


Total. 


00^7 

6.08 

L36 

L50 

.59 


100.00 


The  following  are  analyses  of  limestone  from  Lime  Ridge,  Coluiabia 
county,  Pennsylvania,  by  Messrs.  Booth,  Garrett,  and  Blair,  of  Phila- 
delphia: 
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Analysei  of  limestone  from  Lime  Bidge,  Columlna  county,  Pennsylvania, 


Vo, 

Carhonate 
of  lime. 

CarboiiAte 

of  mag. 

nesia. 

Oxide 

of  irdb  and 

alumina. 

Phos- 
phorus. 

Silicdous 
matter. 

1 

Per  cent, 
88.450 
82. 371 
70. 981 
92.314 
96.125 
94.267 
93.378 

Per  cent. 
4.782 
7.791 
5.630 
8.901 
1.767 
1.934 
2.004 

Percent. 
.660 
L190 
8.444 
.530 
.500 
.550 
.030 

Per  cent. 
.020 
.023 
.032 
.006 
.006 
.020 
.014 

Percent. 
6.26 
8.83 
19.51 
8.34 
L86 
8.48 
4.17 

2 

3 

4 

5 

6 

7 

The  following  is  an  analysis  of  gray  limestone  from  a  quarry  in  Law- 
rence county,  made  by  Mr.  Otto  Wirth,  of  Pittsburg: 

Analysis  of  gray  limestone  from  Lawrence  county,  Pennsylvania. 


Carbonate  of  lime 

Carbooaio  of  magnesia 

Oxide  of  iron 

Alumina 

Silica 

Phosphoric  acid 

Sulphuric  acid 

Total 


Percent 


95.25 

1.03 

.91 

.74 

2.03 

.04 

Trace. 


100.  Op 


The  following  is  an  analysis  of  East  Conshohocken  stone,  Oonsho* 
hocken,  Montgomery  county: 

Analysis  of  East  Conshohocken  limestone,  Montgomery  county,  Pennsylvania. 


Percent 

Lime • 

51.600 

8.300 

10.000 

3.600 

26.200 

.040 

.400 

Magnesia......... 

Alumina ^ 

Oxide  of  iron T. 

Silica 

Phoenhorus 

Sulnhuric  acid 

Total 

100.140 

The  following  is  an  analysis  of  limestone  from  Lawrence  county  i 

Analysis  of  Lawrence  county,  Pennsylvania,  lim^tone. 


Carbonate  of  lime 

Carbonate  of  magnesia 

Silica 

Phosphoric  acid 

Oxide  of  iron  and  alumina 

Organic  matter 

Manganese 

Total 

Phosphorus 


95.070 
.750 

3.240 
.052 

L620 
.150 
.100 


99.982 
.028 
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The  following  is  an  analysis  of  limestone  from  Hellerto  wn,  Northamp- 
ton county: 

Analysis  of  limeBtone  from  Hellertovmf  Northampton  county,  Pennsylvania. 


CaTlK)nai43  of  lime 

Carbonate  of  magnosia 

Sesqnioxlde  of  iron 

Alumina j 

Silica 

Phosphoric  acid 

Salphurio  acid 

Manganese 

Water  and  organlo  matter 

Total 


Percent. 


53.875 

25.494 

4.060 

6.000 

5.470 

.089 

.174 

1.016 

8.640 


09.908 


New  and  prospective  developments. — ^Mr.  Joseph  Gassert,  of  Lebanon, 
began  quarrying  limestone  for  burning  into  lime  in  February,  1890. 
Limestone  quarries  were  also  opened  during  1890  by  Mr.  J.  B.  BL  Eich- 
enbach,  of  Leesport,  Berks  county,  and  William  E.  Laut,  of  Lancaster, 
Lancaster  county. 

Slate. — ^The  slate  industry  of  this  State,  everything  considered,  is  per- 
haps the  most  interesting  subdivision  of  its  stone  industry.  The  slat« 
industry  is  in  by  far  the  greater  part  limited  to  Pennsylvania  and  Ver- 
mont. The  total  value  of  all  slate  produced  in  the  Unit^  States  in 
1889  was  $3,482,513.  The  value  of  all  slate  produced  in  Pennsylvania 
in  the  same  year  was  $2,011,726.  The  total  value  of  all  slate  produced 
in  the  State  of  Vermont  was  $842,013,  The  importance  of  Pennsyl- 
vania as  a  slate-producing  State  is  evident  from  these  comparisons. 
YTTiile  there  is  a  great  variety  in  the  colors  of  the  slate  produced  in  Ver- 
mont, a  similar  statement  does  not  apply  to  Pennsylvania,  the  product 
of  which  is  entirely  black,  although  a  very  fine  distinction  is  locally 
made  between  black  and  a  sort  of  bluish-black. 

The  actively  quarried  slate  belt  of  Pennsylvania  really  begins  in 
Sussex  county,  in  the  northeastern  part  of  New  Jersey,  where,  at 
La  Fayette  and  Newton,  there  are  slate  quarries  in  operation,  and 
also  in  Warren  county,  at  Polkville.  The  Pennsylvania  portion  of 
this  slate  belt  begins  at  the  Delaware  Water  Gap,  in  the  northeast- 
em  part  of  Northampton  county,  and  extends  through  Northamp- 
ton, Lehigh  and  Berks  counties  in  a  southwesterly  direction.  There 
is  then  a  break  filled  up  by  Lebanon  and  Lancaster  counties  to  the 
southwest,  but  in  the  southern  part  of  York  county  operations  in  what 
is  known,  as  the  Peach  Bottom  region  reappear.  Passing  from  the  Dela- 
ware Water  Gap  in  a  southwesterly  direction,  the  most  important  pro- 
ducing localities  are  as  follows:  Slateford,  Mount  Bethel,  East  Bangor, 
Pen  Argyl,  Wind  Gap,  Belfast,  Edelman,  Chapman  Quarries,  Treich- 
lers,  Danielsville,  Walnutport,  Slatington,  Tripoli,  Lynnport,  Steins- 
ville,  and  finally,  in  York  county,  a  portion  of  what  is  known  as  the 
Peach  Bottom  region,  which  is  for  the  most  part  in  the  northern  part  of 
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Harford  county,  Maryland.  The  most  important  localities  in  York 
county  are  West  Bangor  and  Delta,  which  may  be  regarded  as  the 
principal  points  for  the  entire  Peach  Bottom  region.  The  slate  of  Penn- 
sylvania is  frequently  divided,  more  for  conmiercial  reasons  than  any- 
thing else,  into  the  following  regions:  The  Bangor  region,  the  Lehigh, 
the  IS'orthampton  Hard  Vein,  the  Pen  Argyl,  and  the  Peach  Bottom 
regions.  The  Bangor  region  is  entirely  Avithin  Northampton  county, 
and  is  the  most  important.  It  includes  quarries  at  Bangor,  East  Ban- 
gor, Mount  Bethel,  and  Slateford;  the  Lehigh  region  includes  Lehigh 
county  entire,  also  a  few  quarries  in  Berks  and  Carbon  counties,  and 
aJso  a  small  number  of  quarries  in  Northampton  county  on  the  side  of 
the  Lehigh  river  opposite  Slatington;  the  Pen  Argyl  region  embraces 
quarries  at  Pen  Argyl  and  Wind  Gap,  in  Northampton  county.  The 
Northampton  Hard  Vein  region  is  especially  distinguished  on  account 
of  the  extreme  hardness  of  the  slate  as  compared  with  that  produced 
in  other  regions  of  the  State.  It  includes  the  following  localities :  Chap- 
man Quarries,  Belfast,  Edelman,  SeemsvUle,  and  Treichlers,  all  in  North- 
ampton county.  The  Peach  Bottom  region  includes  four  quarries  in 
York  county,  Pennsylvania,  and  five  in  Harford  county,  Maryland. 

One  of  the  chief  difficulties  met  with  in  quarrjring  the  so-called  "  soft " 
slate  of  Peimsylvania  is  the  occurrence  of  what  are  known  as  "  rib- 
bons." These  ribbons  are  composed  of  foreign  material  and  are  ex- 
ceedingly hard  and  interfere  not  a  little  with  the  smooth  and  economical 
quarrjring  of  the  slate.  These  ribbons  are  entirely  wanting  in  the  Peach 
Bottom  slate,  and  this  makes  a  great  difference  in  the  ease  of  quarrying 
in  favor  of  the  product  of  the  Peach  Bottom  region.  The  slate  pro- 
duced at  Chapman  quarries  and  other  localities  quarrying  the  same  kind 
of  slate  that  is  produced  at  this  locality  is  so  extremely  hard  that 
although  it  can  be  split  with  about  the  same  readiness  as  the  soft  slate, 
it  has  to  be  sawed  with  diamond  saws.  This  hardtfess  is  naturally  an 
advantage  to  the  slate,  rendering  it  durable  and  nonabsorptive.  For 
flagging  purposes  it  is  extremely  adapted,  chiefly  on  account  of  its 
hardness.  The  most  important  product  into  which  this  hard  vein  slate 
is  made  is  roofing  slate,  although  it  finds  considerable  application  for 
billiard  tables,  imposing  stones,  blackboards,  cisterns,  lintels,  window 
Bills,  copings,  ridgepoles,  stairsteps,  and  floor  tiles.  For  paving  pur- 
poses it  has  given  great  satisfaction.  For  use  in  blackboards  and  school 
slates  it  does  not  appear  to  compare  favorably  with  the  output  of  Ban- 
gor and  Lehigh. 

Considering  the  slate  product  according  to  the  counties,  the  following 
statement  will  suffice:  Northampton,  $1,467,653;  Lehigh,  $487,133; 
York,  $36^553,  and  very  much  smaller  amounts  from  Berks  and  Carbon 
counties.  There  are  in  all  104  quarries.  The  value  of  all  the  slate  pro- 
duced for  roofing  purposes  in  1889  was  $1,636,94^;  for  other  purposes 
the  value  amounted  to  $374,831.  It  appears  to  be  generally  acknowl- 
edged that  for  the  sum  total  of  desirable  qualities  for  roofing,  the  Peach 
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Bottom  slate  is  far  ahead  of  that  from  any  other  locality  in  Pennsy]. 
vania.  The  advantages  are  its  unchangeable  color,  and  the  smooth 
and  glassy  appearance  which  its  presents  upon  the  roof,  together  with 
great  durability. 

The  production  of  slate  according  to  the  various  regions  which  have 
been  enumerate  for  Pennsylvania  is  as  follows:  The  Bangor  region, 
$707,102;  Lebigh,  $690,382;  Northampton  Hard  Vein  region,  $184,595; 
Pen  Argyl,  $303,030;  Peach  Bottom,  including,  however,  that  produced 
in  Maryland,  $146,565. 

The  largest  quarry  in  the  State,  and  probably  in  the  country,  is  the 
old  Bangor  quarry  at  Bangor.  The  dimensions  of  this  quarry  are  1,100 
feet  long,  350  feet  wide,  with  an  average  depth  of  175  feet.  Ox)eration8 
are  conducted  on  a  very  large  scale  here  in  every  resjiect,  two  locomo- 
tive engines  and  a  large  number  of  cars  being  kept  during  a  part  of 
the  year  almost  constantly  employed  in  stripping  and  transportiDg  the 
surface  material  to  the  dump. 

Slate  quarrying,  not  only  in  Pennsylvania  but  in  all  other  States 
•producing  slate,  is  carried  on  almost  entirely  by  the  Welsh,  in  so  far  aa 
skilled  labor  is  concerned.  This  is  of  course  due  to  the  fact  that  oper- 
ations of  quarrying  slate  have  been  better  studied  in  the  enormous  slate 
quarries  of  Wales  than  in  any  other  part  of  the  world,  and  naturally 
labor  skilled  in  slate-quarrying  comes  from  that  country.  For  ordinary 
labor,  such  as  stripping,  Italians  supply  most  of  the  demand.  A  large 
school-slate  factory  is  in  active  operation  at  Bangor.  In  this  factory 
the  operations  are  carried  on  almost  entirely  by  machuiery,  which  is  8o 
perfect  in  its  working  that  the  manual  labor  required  in  attending  to 
it  is  largely  monopolized  by  children  of  both  sexes.  Similar  statements 
may  be  made  of  large  and  prosperous  school-slate  factories  in  operation 
in  Slatington  and  Walnutport.  In  the  manufacture  of  roofing  slate, 
boys  are  quite  fre  Jy  employed  in  the  work  of  trimming  the  slates  after 
they  have  been  split  to  the  proper  thickness  and  approximate  size. 
This  practice  enables  the  Welsh  to  keep  the  skilled  work  largely  in 
their  own  hands,  as  they  bring  up  their  sons  to  learn  the  business  aiter 
them,  beginning  with  the  light  work  of  trimming,  and  as  they  grow 
older  and  stronger  extending  their  work  to  the  heavier  operations. 

Slate  is  well  adapted  for  ornamental  purposes  after  it  has  gone  through 
the  process  of  marbleizing.  Quite  a  variety  of  stones  and  wood  are  thus 
imitated  in  a  very  successful  manner.  The  following  is  a  list  of  differ- 
ent kinds  of  stone  which  are  thus  imitated :  Gray  granite,  Mexican 
onyx,  fossU  limestone,  Devonshire  marble,  Tennessee  marble,  Circas- 
sian, Egyptian,  and  Pyrenees  marble,  and  in  fact  all  the  better  known 
varieties  of  variegated  marble ;  also  blue  agate,  red  granite,  red  ser- 
pentine, the  various  kinds  of  woods,  and  petrified  wood  of  GaUfomia. 
As  the  industry  progresses  the  number  of  different  kinds  of  imitations . 
increases.  The  slab  to  be  marbleized  is  first  rubbed  by  hand  with  fine 
sandy  using  a  wooden  block  covered  with  cloth.    The  marbleising  proo- 
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ess  is  done  in  two  ways.  For  the  marble  having  fine  veins  and  lines 
running  through  it,  like  Spanish  marbles,  it  is  colored  on  a  float,  as  it 
is  called;  that  is  to  say,  a  large  vat  of  water  is  sprinkled  with  the  dif- 
ferent oil  paints  required.  The  effect  desired  on  the  stone  is  thus  pro- 
duced on  the  surface  of  the  water  and  is  then  transferred  to  the  slab 
by  simply  immersing  the  slab  and  leaving  the  representation  on  it. 
According  to  the  other  method  the  coloring  is  done  by  hand,  using 
brushes,  sponges,  and  feathers  to  smear  on  the  paint  In  this  process 
water  colors  are  used.  At  this  stage  the  slab  is  baked  over,  night,  the 
temperature  of  the  oven  or  kiln  varying  from  175°  F.  to  225  o  F.  After 
this  fltst  baking  it  is  varnished,  and  the  baking  repeated.  Kext,  it  is 
scoured  with  ground  pumice  dust,  varnished,  and  baked  again.  If  any 
gilding  is  to  be  done,  this  is  effected  after  coming  out  of  the  kiln  for 
the  thu*d  time.  The  next  stage  consists  in  rubbing  with  very  fine 
pumice  stone  and  a  felt  block,  after  which  it  is  baked  for  the  last  time. 
Bubbing  with  rotten  stone  follows,  and  the  final  polish  is  put  on  by 
rubbing  with  the  palm  of  the  hand. 

The  purposes  to  which  slate  are  applied  are  increasing  quitQ  rapidly 
firom  year  to  year.  For  quite  a  complete  list  of  the  uses  to  which  slate 
is  at  present  put,  see  the  report  on  Vermont. 

New  and  prospective  developments. — ^IVfr,  George  W,  Geiser,  of  Easton, 
expected  to  develop  slate  property  during  1890.  Messrs.  Jackson  Broth- 
ers, of  Pen  Argyl,  began  operations  upon  a  new  slate  quarry  in  the 
spring  of  1890.  The  Doster  Slate  Company,  of  Bethlehem,  organized 
late  in  1889,  began  operations  as  slate  producers  in  1890. 

Marble. — ^Marble  was  quarried  in  Montgomery  county,  at  quarries 
near  Gonshohocken  and  Eang  of  Prussia.  The  total  amount  produced 
was  valued  at  $41,850.  It  was  used  largely  for  building  purposes, 
chiefly  for  steps,  window  sills,  exterior  trimmings  of  houses,  etc.  The 
waste  is  used  as  flux  in  iron  furnaces  and  also  in  the  manufacture  of 
glass.    The  quarries  have  been  operated  for  a  number  of  years. 

BHOBE  ISIiAlTB. 

Granite,  sandstone^  and  limestone  were  produced  in  Bhode  Island  in 

1889. 

Granite, — ^The  value  of  the  granite  output  was  $931,216.    Bhode  Island 

stands  first  among  the  granite-producing  States  in  the  value  of  granite 

devoted  to  monuments  and  general  cemetery  and  decorative  work.    The 

productive  counties  are  as  follows:  Washington,  $737,456;  Providence, 

$184,655,  and  smaller  amounts  from  Newport  and  Kent  counties.    The 

value  of  the  granite  sold  as  cemetery  and  monumental  stock  was  $588,- 

199;  for  general  building  purposes  $266,400  worth  was  used;  for  street 

work,  including  $45,817  as  the  value  of  paving  blocks,  an  amount  valued 

at  $65,817  was  used.    The  remainder  was  devoted  to  bridge,  dam,  and 

railroad  work.    The  granite  quarries  and  works  located  at  Westerly, 

Washington  county,  have  long  been  celebrated  for  the  very  fine  orna- 


428  MINERAL   RESOURCES. 

mental  stock  produced.  Most  elaborately  ornamented  monuments  and 
statues  are  turned  out  in  great  number.  The  plants  for  finishing  and 
polishing  are  exceedingly  well  equipped,  all  the  latest  improvements  in 
quarry  tools  being  freely  used.  The  stone  is  particularly  well  adapted 
for  successful  ornamentation  and  fine  finish,  and  this  accounts  largely 
for  the  prominence  of  this  branch  of  the  granite  industry  in  the  State. 
In  fine  carving  a  pneumatic  tool,  striking  exceedingly  rapid  blows  and 
operated  by  heavy  air  pressure  is  becoming  popular  among  granite-cut- 
ters. The  rapidity  with  which  fine  work  can  be  executed  is  very  much 
increased  by  the  use  of  this  tool.  Its  value  in  connection  with  granite 
as  well  as  with  ornamental  marble  has  already  been  satisfactorily  dem- 
onstrated. 

Sandstone. — Sandstone  valued  at  $21,170  was  produced  in  Providence 
county.    The  product  was  used  entirely  for  building. 

Limestone. — Providence  county  also  yielded  limestone  and  lime  to- 
gether valued  at  $27,626.    Practically  the  whole  amount  was  used  for 
burning  into  lime,  a  very  small  quantity  being  used  for  flux. 
• 

SOUTH  CABOIilKA. 

Granite  and  limestone  were  produced  in  this  State  in  1889. 

Granite. — ^Nine  quarries  contained  in  Fairfield  and  Eichland  counties 
produced  granite  valued  at  $47,614.  K'early  the  entire  product  came 
from  the  first-named  county.  It  was  used  mainly  for  street  work,  the 
remainder  being  divided  up  between  building,  cemetery,  and  bridge 
work. 

New  and  prospective  developments. — ^New  granite  quarries  were  opened 
during  1890  by  the  following:  Mr.  A.  J.  Gilbert,  in  the  neighborhood  of 
Bordeaux,  Abbeville  county;  the  Columbia  Granite  Construction  and 
Manufacturing  Company,  of  Columbia;  and  Mr.  F.  Hopperfield,  of 
Torkville,  York  county. 

Limestone. — Limestone  valued  at  $14,520  was  produced  in  Abbeville 
and  Spartanburg  counties.    It  was  used  for  bridge  work  and  burning 

into  lime. 

Marble. — In  1889  Mr.  C.  E.  Mayhew,  of  Columbia,  discovered  a  bed  of 
blue  marble  near  Walhalla,  Oconee  county,  and  was  taking  steps  to 
organize  a  stock  company  with  a  capital  of  $25,000  with  the  purpose 
of  developing  it 

SOUTH  DAKOTA. 

The  kinds  of  stone  produced  in  this  State  are  granit^  sandstone,  and 
limestone. 

Granite. — The  granite  product  in  1889  was  valued  at  $304,673.  The 
entire  amount  came  from  Minnehaha  county,  in  the  southeastern  part 
of  the- State.  The  product  was  divided  in  its  application  between  pav- 
ing blocks,  valued  at  $170,695,  and  building,  which  consumed  the  re- 
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mainder.    Much  of  the  stone  classified  here,  for  commercial  reasons,  as 
granite  is  really  quartzite,  a  variety  of  sandstone. 

Sandstone. — The  production  of  sandstone  in  1889  amounted  to  $93,570. 
It  was  produced  at  twelve  quarries  located  in  the  following  counties, 
the  most  important  of  which  is  the  first-named:  Fall  River,  Lawrence, 
Pennington  and  Custer.  Of  the  total  value,  $81,941  worth  was  devoted 
to  building  i^urposes  and  the  remainder  to  abrasive  puri)08es.  Tlie 
above-mentioned  counties  are  all  in  the  southwestern  part  of  the  State. 
The  following  data  were  secured  by  Maj.  John  R.  McGinnis,  of  the  Ord- 
nance Department,  Rock  Island  Arsenal,  Illinois.  The  stone  was  IVom 
FhH  River  county : 

Te9U  of  South  Dakota  sancUtone, 

Percentago  of  water  absorbed 8.08 

Specific  gravity 2.47 

CroBhing  strength,  pounds  per  square  inch 3,850 

Another  specimen  gave: 

Percentage  of  water  absorbed 7.45 

Crushing  strength,  pounds  per  square  inch 5,200 

JVew7  and  prospective  developments. — Kew  sandstone  quarries  were 
opened  in  1890  by  the  following  companies :  The  Fall  River  Stone  Com- 
pany and  the  Norfolk  Stone  Company,  at  Hot  Springs;  Mr.  Henry  C. 
Ashe,  of  Sturgis  county;  and  Messrs.  Scott  &  Holmes,  of  Fairburn,  in 
the  southern  Black  Hills  region  of  Custer  county. 

Limestone. — A  very  small  quantity  of  limestone  was  produced  in 
Custer  county  in  the  southwestern  part  of  the  State  in  1889. 

TENNESSEE. 

The  stone  interests  of  this  State  center  chiefly  in  the  marble  produc 
tion  of  Knox,  Loudon,  and  Hawkins  counties.    In  addition  to  the  pro- 
duction of  marble,  however,  comparatively  small  quantities  of  limestone 
and  sandstone  were  also  produced  during  the  year  1889. 

Sandstone. — ^A  small  quantity  of  sandstone,  valued  at  $2,722,  was 
produced  at  four  localities,  situated  in  Giles,  Marion,  Campbell  and 
Maury  counties.  It  was  almost  entirely  used  for  ordinary  building 
piirposes. 

Limestone. — Limestone,  valued  at  $73,028,  was  produced  in  1889  from 
the  following  counties:  Houston,  $47,950;  Davidson,  $9,120,  and  smaller 
amounts  from  Maury,  Montgomery,  Hickman,  Franklin  and  Marshall 
counties.  Most  of  the  product  was  used  for  conversion  into  lime,  the 
lime  produced  being  valued  at  $60,625.  The  remainder  was  divided  up 
between  the  ordinary  building,  flux,  and  street  work. 

Marble. — The  total  value  of  the  marble  output  of  Tennessee  in  1889 
was  $419,467.  This  product  came  fi'om  twenty -two  quarries  in  Knox, 
Hawkins  and  Loudon  counties.  Of  the  total  value,  a  product  valued 
at  $283,154  was  produced  in  Knox  county.    The  value  of  that  from 
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Hawkins  connty  was  $103,813.     The  remainder,  $32,500,  came  ftom 
Loudon  connty.  ^ 

The  marble-prodncing  region  of  Tennessee  is  in  the  extreme  eastern 
and  northeastern  parts  of  the  State.  Tennessee  marble  first  came  into 
notice  about  1863,  following  immediately  upon  the  close  of  the  war.  The 
first  notable  use  Ijo  be  made  of  it  was  in  the  United  States  Capitol  build- 
ing at  Washington,  Ever  since  the  discovery  of  the  product  it  has  been 
valued  chiefly  for  purposes  of  interior  decoration  and  for  use  in  furniture. 
The  product  from  Hawkins  county  is  the  handsomest  and  brings 
a  much  higher  price  than  the  product  from  either  Ejiox  or  Loudon 
county.  The  principal  shippin  g  point  for  the  Hawkins  county  product  is 
Whitesburg.  The  most  important  cities  in  the  country  for  the  manu- 
fcicture  of  marble  into  farniture  tops  are  Cincinnati,  Ohio,  and  Baltimore, 
Maryland.  The  marble  product  of  Tennessee  is  so  generally  well  known 
for  its  attractive  qualities  that  it  is  scarcely  necessary  to  enter  upon 
tfce  subject  further  here.  Judging  from  efforts  which  were  being  made 
to  secure  further  investment  of  capital  and  to  improve  transportation 
laciljties,  greater  strides  will  be  made  in  the  next  few  years  in  the 
marble  regions  of  Tennessee  than  have  been  known  heretofore.  The 
consolidation  of  some  six  or  seven  previously  independent  firms  into 
what  is  known  as  the  Tennessee  Producers'  Marble  Company  will 
doubtless  have  the  effect  of  stimulating  the  industry  and  preserving  a 
definite  grade  of  prices.  The  demand  for  the  stone,  particularly  for  in- 
terior decoration  in  dwellings  as  well  as  in  public  buildings,  seems  to 
be  all  that  could  be  desired,  and  probably  the  condition  of  trade  would 
stand  a  much  more  active  development  of  the  quarries  than  has  here- 
tofore been  effected.  Improvement^  in  transportation  facilities  are 
sadly  needed. 

New  and  prospective  developments, — The  Await  Marble  Company,  of 
TuUahoma,  has  been  organized  as  a  branch  of  the  Tennessee  Land  and 
Improvement  Company.  It  expects  to  commence  the  development  of 
marble  deposits  in  the  vicinity  of  Tullahoma,  Coffee  county.  Marble 
similar  to  Hawkins  county  marble  has  been  discovered  at  Fountain 
City,  a  suburb  of  KnoxviUe,  Knox  county.  It  is  exx>ected  that  the 
Fountain  City  Land  Company,  which  owns  the  property,  will  organize 
a  company  to  develop  t|ie  stone.  The  Athenian  Marble  Company  has 
been  incorporated  for  the  purpose  of  developing  marble  quarries  near 
Athens,  McMinn  county.  Marble  has  been  discovered  recently  in 
Marion  county,  a  few  miles  from  South  Pittsburg.  The  product  has 
been  analyzed,  and  is  pronounced  of  good  quality^  susceptible  of  high 
finish  and  of  beautiful  color. 

Slate. — ^Although  as  yet  no  slate  has  been  quarried  in  Tennessee,  it 
is  probable  that  this  State  will  shortly  become  productive  of  this  stone. 
The  Tennessee  Slate  Company  has  been  organized  to  quarry  slate  at  a 
point  between  Chilhowee  mountain  and  McGregor's  Knob.  The  slate 
is  regarded  as  of  fine  quality  and  suitable  for  roofing,  as  well  aa  most 
of  the  other  purposes  to  which  slate  is  applied^ 
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TIBXAS. 

Granite,  sandstone,  and  limestone  were  prodnced  in  Texas  in  1889. 
The  stone  indastry  of  this  State  dates  back  for  only  a  few  years,  no 
mention  whatever  being  made  of  the  production  of  stone  in  Texas  in 
the  Tenth  Gensas  report. 

Oranite. — ^Eight  quarries  in  Burnet,  Gillespie  and  Llano  counties, 
all  in  the  central  part  of  the  State,  produced  granite  valued  at  $22,550. 
Almost  the  entire  output  was  used  for  ordinary  building,  a  very 
small  quantity  being  devoted  to  cemetery  purposes.  The  locality  in 
Burnet  county  at  which  the  granite  for  the  new  capitol  was  quarried 
is  Marble  Falls.  The  quarrying  operations  involved  in  obtaining  stone 
for  the  capitol  were  largely  conducted  with  convict  labor.  The  amount 
of  granite  at  this  point  is  inexhaustible  and  appears  to  be  of  good 
quality.  The  presence  of  an  enormous  water  x)ower  is  an  inducement 
for  more  extended  quarrying  operations  than  have  yet  been  attempted 
The  adoption  of  this  stone  for  the  new  capitol  is  the  best  guaranty  of 
its  merit.  It  shows  considerable  variety  in  color,  ranging  from  red  or 
rose  color — ^the  stone  of  which  the  capitol  was*  constructed — ^to  a  light 
gray,  with  various  intermediate  shades.  It  has  shown  a  resistance  to  a 
pressure  of  11,891  pounds  to  the  square  inch  before  crushing.  At  or 
near  Marble  Falls  marble  said  to  be  of  fine  quality  is  found  in  large 
quantities.  It  has  shown  a  crushing  strength  of  14,782  pounds  to  the 
square  inch,  the  tests  having  been  made  by  Ool.  D.  W.  Flagler  at  Eock 
Island,  Illinois.  It  is  said  that  quarrying  operations  could  be  con- 
ducted at  small  cost,  as  there  is  but  little  stripping  to  be  done.  One 
of  the  largest  dams  in  the  world  is  now  in  course  of  construction  across 
the  Colorado  river  just  above  the  city  of  Austin.  The  principal  stone 
used  in  the  work  is  granite  from  the  quarry  near  Marble  Falls.  The 
Houston  and  Texas  railroad  has  secured  control  of  the  Austin  and 
Northwestern  railroad,  running  from  Austin  to  Burnet  and  Marble 
Falls,  has  changed  the  gauge  from  narrow  to  standard,  and  gives  a 
direct  outlet  from  the  quarry  to  the  seaboard  and  to  other  railway  trans- 
portation. This  granite  is  also  used  to  considerable  extent  for  the  jetty 
work  at  Galveston.    Sandstone  is  also  found  at  the  same  locality. 

Sandstone. — The  value  of  the  sandstone  produced  in  1889  in  Texas 
was  $14,651.  It  was  taken  from  seven  quarries  contained  in  the  fol- 
lowing counties  named  in  order  of  relative  outputs:  Washington, 
Parker,  Grimes,  Llano,  Browuj  Oollin  and  Wise.  It  was  entirely  used 
for  building. 

Limestone. — ^Limestone,  valued  at  $217,835,  including  the  value  of  lime 
made  from  a  portion  of  it,  was  obtained  from  eighteen  quarries  contained 
in  the  following  counties,  named  in  order  of  their  importance:  Travis, 
$02,686;  Hood,  $50,000;  BeU,  $35,698;  Grayson,  $23,040;  El  Paso, 
$19,138,  and  smaller  amounts  from  Washington,  Lamar,  Fannin,  Lam- 
pasas, OoryeU  and  Dallas.  The  product  to  the  value  of  $135,901  was 
used  for  building.  The  value  of  the  lime  produced  was  $6,700.  The 
remainder  was  used  for  flux,  street,  and  bridge  work. 
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The  following  is  an  analysis  of  limestone  from  El  Paso  county. 

Analysis  of  lin^estone  from  El  Paso  county f  Texas. 


Carbonate  of  oalciom. . 
Silica  and  trace  of  Iron 

Total 


Percent. 


87.50 
2.50 


100.00 
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UTAH. 

Sandstone  valued  at  $48,306,  limestone  at  $27,568,  and  granite  at 
$8,700  were  quarried  in  1889. 

Sandstone. — ^The  sandstone  output  came  from  Utah,  Summit,  Emery^ 
and  Box  Elder  counties,  nearly  the  entire  amount  coming  from  the  firs^^ 
two  named.    The  entire  product  was  used  for  building  in  Salt  Lak 
City,  Provo  City,  and  Ogden, 

jSTew  and  prospective  developments. — Mr.  H,  W.  Lawrence,  of  Salt  Lak^^^g 
City,  opened  a  sandstone  quarry  in  February,  1891. 

Limestone. — Limestone  came  from  Salt  Lake  and  San  Pete  countie^^ 
by  far  the  greater  part,  however,  from  Salt  Lake  county.  It  was  us^^s^^} 
mainly  for  burning  into  lime  and  for  fluxing. 

Oranite. — A  very  small  quantity  of  granite  was  produced  in  S^^it 
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Lake  and  Weber  counties.    The  amount  was  small  and  was  used  maiiL 
for  buUding,  although  a  little  was  devoted  to  cemetery  work. 

Marble. — ^The  marble  interests  would  apparently  well  repay  more 
tended  investigation  than  has  been  thus  far  devoted  to  them.  Th 
are  marble  beds  south  of  Kephi  which  are  said  to  be  of  good  quaU 
although  it  has  not  yet  been  proved  that  they  are  capable  of  yieldi 
large  blocks  free  from  flaws.  Another  deposit  is  the  property  of  f~.^nie 
Wasatch  Marble  Company  on  the  divide  between  the  heads  of  the  I — mig 
Cottonwood  and  Snake  creeks.  The  marble  here  covers  many  acres  a^-^nd 
is  said  to  be  hundreds  of  feet  in  thickness.  It  is  white  in  color  and 
from  cracks  or  stains.  It  is  said  that  blocks  could  be  taken  out 
large  as  it  would  be  possible  for  the  heaviest  machinery  to 
Efforts  are  now  being  made  to  develop  this  property. 

Slate. — Mr.  F.  W.  C.  Hathenbruck,  of  Provo  City,  commenced  qi 
ryiug  slate  and  serpentine  during  the  summer  of  1890. 
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VERMONT. 

This  State  occux)ies  a  unique  position  m  the  United  States  In  regft^rd 
to  the  stone  industry.    Tbis  is  due  to  the  fact  that  it  is  the  great  mar- 
ble-producing State  of  the  Union,  producing  vastly  more  than  all  tla 
rest  of  the  country  put  together,  and^  secondly,  to  the  fact  that  it  i» 
only  second  to  Pennsylvania  in  the  production  of  slate.    The  kinds  of 
stone  produced  are  granite,  sandstone,  limestone^  marble,  and  slate. 
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Granite. — ^The  total  value  of  the  granite  produced  in  1889  in  this 
Stat«  was  $581,870.  The  product  came  from  53  quarries  in  the  follow- 
ing counties:  By  far  the  most  important  granite-producing  county  is 
Washington,  the  output  of  which  was  valued  at  $474,341;  second  is 
Windham  county,  witn  a  product  valued  at  $52,460.  The  remaining 
are:  Orange,  $24,100;  Caledonia,  $18,027;  and  smaller  amounts  from 
Chittenden,  Orleans  and  Windsor  counties.  The  most  important  de- 
velopments of  the  last  decade  in  this  State  are  those  which  have  been 
made  at  Barre.  At  this  point  there  is  an  enormous  supply  of  granite 
of  the  finest  quality,  such  that  the  product  is  well  adapted,  not  only  to 
Sill  the  ordinary  uses  to  which  granite  is  put,  but  also  for  the  finest  kinds 
of  monumental  and  decorative  work,  to  which  it  is  quite  largely  ap- 
plied. The  methods  of  quarrying  are  modern.  In  one  of  the  quarries 
in  this  locality  the  Knox  system  of  blasting  is  in  very  successful  use. 
The  appUcation  of  this  recent  method  of  blasting  granite  is  quite  limited, 
and  is  not  received  with  favor  by  a  great  many  of  the  large  producers  oif 
granite  in  this  and  other  States.  The  objections  to  the  system  as  ap- 
plied to  granite  are  probably,  however,  due  more  to  the  results  of  sin- 
gle, and  in  some  cases,  unsuccessful  experiments  than  to  long  continued 
and  fair  trials  of  it.  The  amounts  devoted  to  the  various  purposes  to 
which  granite  is  applied  are:  Cemetery  and  ornamental  work,  $412,287 ; 
ordinary  building,  $45,198;  street  work,  $48,323;  bridge  work  and  mis- 
ceUaneous  uses,  $76,062. 

Netc  and  prospective  developments. — ^The  following  firms  have  opened 
granite  quarries  during  the  year  1890:  The  Green  Mountain  Granite 
Company,  at  Barre;  the  Excelsior  Granite  Company,  at  Montpelier; 
Mr.  Jacob  B.  Taylor,  at  Barre;  and  the  Berlin  Granite  Company,  at 
West  Berlin. 

Sandstone. — ^A  very  small  quantity  of  sandstone  for  abrasive  purposes 
was  produced  in  Orleans  county. 

Limestone. — ^The  total  value  of  limestone  and  lime  produced  in  1889 
was  $195,066.    Of  this  amount  $168,808  was  the  value  of  the  lime  pro- 
duced.   For  building  purposes  an  amount  valued  at  $5,010  was  pro- 
duced.   The  remainder  was  divided  up  between  street  and  bridge  work. 
Marble. — ^As  already  stated,  the  marble  output  of  Vermont  amounts 
to  more  than  is  produced  in  all  other  localitieB  in  the  United  States. 
The  total  value  of  the  marble  product  in  1889  was  $2,169,560.    This 
came  from  but  three  counties  in  the  State:  Butland,  $1,844,301;  Ben- 
nington, $229,059;  Franklin,  $96,200.    From  this  it  is  evident  that  the 
JXutland  quarries  produce  nearly  the  entire  output.    The  productive 
c^ounties  are  all  in  the  western  part  of  the  State,  and,  interrupted  only 
l>y  Chittenden  county,  extend  fi^om  the  Dorset  quarry  in  the  south- 
-western comer  to  the  Champlain  marbles  at  Swanton  in  the  extreme 
northern  part.    The  quarries  now  operated  are  in  or  near  the  towns  of 
[Manchester,  Dorset,  East  Dorset,  Wallingford,  Butland,  West  But- 
lajid,  Proctor,  Pittsford,  Brandon,  Fair  Haveu^  Middlebury,  Kortl^ 
778  Miw ^28 
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Ferrisbnrg  and  Swanton.  Abandoned  quarries  are  found  all  along 
the  railroad  from  Dorset  to  Middlebury.  The  largest  operators  in  the 
State  are  to  be  found  at  West  Eutland  and  Proctor.  At  these  plaees 
quarrying  operations  are  carried  on  on  an  enormous  scale  with  the  very 
latest  and  most  improved  machinery,  and  taken  all  together  they  arc  tlie 
finest  examples  of  economically  quarried  property  to  be  found  in  the 
world.  The  abundant  water  power  at  Proctor  is  fiilly  utihzed  in  the 
operations  of  the  large  mills  owned  by  the  Vermont  Marble  Company. 
Power  is  transmitted  largely  through  the  medium  of  compressed  air. 

New  and  prospective  developmenU. — ^The  Taconic  Marble  Company  was 
formed  for  the  purpose  of  developing  marble  property  in  Bennington 
in  the  summer  of  1890.    Two  quarries  are  now  in  working  order  and  a    ,7 
considerable  output  may  be  looked  for  in  1891. 

«/ate.— The  total  value  of  the  slate  output  in  1889  was  $842,013.^  ^, 
This  product  comes  entirely  from  Eutland  county.  The  area  in  whicte::::--^ 
slate  is  actually  produced  at  present  is  confined  to  a  narrow  strip  icir:^ 

Washington  county,  Few  York,  and  a  somewhat  wider  one  lying  nex~ _j 

to  it  in  Eutland  county,  Vermont.  It  extends  from  Castleton,  Vec::::;;^. 
mont,  on  the  north,  to  Salem,  K'ew  York,  on  the  south,  a  distance  c:::::::^/ 
35  or  40  miles,  and  has  a  maximum  width  of  6  miles,  but  the  ave:^^.. 

age  is  not  more  than  a  mile  and  a  half.    Scattered  over  this  ten i. 

tory  there  are  about  forty-nine  quarries  in  Vermont,  and  abandon^^sj 
quarries  or  those  which  for  one  cause  or  another  are  at  present  id__r3e 
number  many  more.    The  first  commercial  use  to  be  made  of  the  slate     ^f 
this  region  was  between  thirty  and  forty  years  ago,  when  Messrs.  Alans^:i3n 
and  Ira  Allen  began  on  a  small  scale  the  manufacture  of  school  slat^^  ^^ 
from  the  stone  obtained  at  Scotch  Hills,  2  miles  north  of  the  villa  ^e 
of  Fair  Haven.    This  quarry  is  still  in  operation.    The  industry  l^k^as 
now  reached  large  proportions,  the  number  of  quarries  keeping  ps^^^ce 
with  the  demand  for  the  stone,  and  this  is  steadily  increasing  as  n^aew 
purposes  are  found  for  its  application.    Besides  its  well-known  ada3yt- 
ability  for  roofing,  slate  is  used  locally  in  a  comparatively  rough  st^^te 
for  sidewalks,  curbstones,  hitching  posts,  underpinning,  cellar  wa^Hla, 
and  door  steps.    As  a  manufactured  article,  after  going  through  Sz^he 
miU,  it  is  offered  for  the  following  purposes :  Billiard-table  beds,  mant^^Ls, 
fireboards,  register  frames,  radiator  tops,  steps  and  risers,  platforr=3i8, 
tiles,  wainscoting,  moldings,  thresholds,  window  sills,  lintels,  brack^^ts^ 
laundry  tubs,  washbowl  tops,  cisterns,  sinks,  urinals,  refrigerate^]^ 
blackboards,  mangers,  curriers'  slabs,  imposing  stones,  grave  bmcr^s^ 
grave  covers,  headstones,  grave  markers,  vault  doors,  water  tabE^^ 
belting  courses,  counter  tops,  brewers'  vats,  greenhouse  shelves,  chxia- 
ney  tops,  switch  boards,  and  panels  for  electric  work.    In  the  marble!^— 
ing  process  it  is  susceptible  of  considerable  ornamentation,  which  make^ 
it  more  desirable  still  for  many  of  the  above  uses  and  also  extends  th^ 
list  of  its  uses  as  follows:  Table  tops,  stand  tops,  oard-receivers,  soda- 
'^ater  fountains,  checker  boards,  doorplates,  signs,  and  paper  weights. 
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Tlie  slate  differs  somewliat  in  its  physical  properties,  such  as  hardness, 
homogeneity,  and  cleavage,  but  the  greatest  variation  is  to  be  found  in 
its  color,  no  other  place  in  the  world  showing  as  many  colors  in  an  area 
of  equal  size.  Most  of  the  commercial  names  under  which  the  slate  is 
sold  are  descriptive  of  the  color  of  each  kind  and  are  as  follows:  Sea 
green,  unfading  green,  uniform  green,  bright  green,  red,  bright  red, 
cherry  red,  purple,  purple  variegated,  variegated  and  mottled. 

The  hue  dividing  Vermont  and  Kew  York  also  marks  the  diAasion  of 
two  important  varieties  of  slate.  The  true  sea  green  is  found  only  in 
the  former  State,  whOe  the  red  is  entirely  confined  to  the  latter,  some 
of  the  quarries  producing  the  respective  kinds  being,  however,  but  a 
few  hundred  yards  apart.  The  sea-green  slate  is  manufactured  almost 
entirely  into  roofing  slates,  more  than  three  times  as  many  squares 
being  made  IQpom  it  as  from  all  other  varieties  combined.  It  is  quarried 
very  extensively  in  the  villages  of  Pawlet  and  Poultney.  The  selling 
price  per  square  is  lower  than  for  any  other  prominent  kind  quarried  in 
the  region,  and  the  greater  output  results  both  from  its  predominence 
in  the  localities  mentioned  and  from  the  ease  with  which  it  is  worked, 
the  split  being  remarkably  pronounced.  When  first  quarried  its  color 
is  a  pleasant  grayish-green,  but  after  being  exposed  to  the  weather  it 
gradually  fades  and  changes  in  a  very  unequal  manner,  certain  sheets 
turning  brown,  others  light  gray,  while  some  remain  practically  un- 
changed. A  roof  covered  with  it  presents,  after  a  year  or  two,  a  peculiar 
Slotted  appearance.  It  is,  however,  a  good  wearing  slate  and  the  ob- 
jection to  its  color  is  the  principal  one  against  it. 

As  already  stated,  no  red  slate  is  produced  in  Vermont,  while  the 
red-slate  quarries  of  Few  York,  just  across  the  dividing  line,  are  the 
only  ones  in  the  world  producing  red  slate. 

New  and  prospective  developments. — ^A  movement  was  on  foot  in  the 
latter  part  of  1890  to  purchase  all  the  sea-green  slate  quarries  in  Ver- 
mont. The  syndicate  is  said  to  be  backed  by  English  capital  and  its 
ultimate  object  is  to  obtain  control  of  the  entire  sea-green  slate  product 
of  the  world. 

VIRGINIA. 

The  stone  resources  of  this  State  are  as  yet  comparatively  undevel* 
oped.  The  great  drawbacks  to  progress  in  the  stone  industry  have 
been  lack  of  capital  and  facilities  for  transportation.  Production  at 
a  not  distant  day  in  the  future  will  probably  far  exceed  anything  that 
lias  yet  been  accomplished  in  any  one  year.  The  kinds  of  stone  at 
present  actually  produced  are  granite,  sandstone,  limestone,  slate,  and 
marbla 

Qrcmite. — ^In  1889  thirteen  quarries,  scattered  over  six  different 
counties,  produced  granite  valued  at  $332,548.  These  counties  and 
the  value  of  stone  produced  in  1889  are  as  follows:  Chesterfield, 
$135,916;  Amherst,  $59,125;   Henrico,  $55,507;  Alexandria,  $40,000; 
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Campbell,  $27,000,  and  Dinwiddle,  $15,000.  The  product  was  more 
largely  used  for  building  purposes  than  any  other,  the  amount  devoted 
to  this  purpose  being  valued  at  $120,467  j  $79,925  worth  went  for  street 
work  and  the  remainder  was  used  chiefly  for  bridge  and  railroad  work. 
A  number  of  the  quarries  in  the  vicinity  of  Bichmond  have  been  oper- 
ated successfully  for  quite  a  number  of  years.  The  plants  are  compar- 
atively well  equipped,  and,  whOe  operations  might  be  conducted  upon  a 
considerably  larger  scale,  they  may  be  said  to  be  prosperous.  The 
stone  from  most  of  these  quarries  is  of  good  quality  and  is  generaUy 
well  received. 

New  and  prospective  developments, — ^The  Rocky  Mount  Granite  Com- 
pany  has  recently  purchased  quarries  near  Rocky  Mount,  Franklin 
county,  and  apparently  their  intention  is  to  materially  increase  opera- 
tions at  these  quarries,  which  have  previously  been  carried  on  by  other 
parties.  The  Roanoke  Granite  Company,  of  not  less  than  $35,000  cap- 
ital, has  recently  been  incorporated  for  the  purjwse  of  developing 
granite  quarries  in  the  State. 

Sandstone, — ^The  sandstone  output  of  1889  came  from  Campbell  and 
Prince  William  counties  and  was  valued  at  $11,500.  It  was  entirely 
used  for  building  purposes. 

New  and  prospective  developments. — ^A  new  sandstone  quarry  in  the 
vicinity  of  Manassas,  Prince  William  county,  was  commenced  in  1890. 

Limestone, — Eleven  quarries  in  nine  counties  of  the  State  produced 
limestone  and  lime  together  valued  at  $159,023.  The  productive 
counties  are,  in  order  of  importance,  Botetourt,  $46,000;  Allegliany, 
$45,640;  Shenandoah,  $27,295,  and  smaller  amounts  in  Roanoke,  Mont- 
gomery, Warren,  Pulaski,  Loudoun  and  Washington.  The  larger  part 
of  this  product  comes  from  quarries  in  the  southwestern  part  of  tlie 
State.  The  value  of  lime  produced  was  $83,667.  For  fluxing,  princi- 
pally in  blast  furnaces,  $48,146  worth  was  used.  A  small  quantity  was 
used  for  street  and  road  purposes. 

Slate, — ^The  Virginia  slate  product  comes  entirely  ftt)m  Bingham 
county.  The  product  in  1889  was  valued  at  $113,079.  The  product 
enters  the  market  in  competition  with  that  from  the  important  regions 
of  Pennsylvania  and  Vermont,  and  is  well  adapted  for  roofing  and 
many  of  the  other  purposes  to  which  slate  is  applied.  Amherst  county 
will  doubtless  produce  slate  before  long.  The  Mount  Ayre  Slate 
Company  is  at  present  engaged  in  the  development  of  a  slate  quarry 
near  Scottsville,  Albemarle  county. 

Marble, — The  only  marble  produced  in  Virginia  in  1889  was  taken 
from  a  quarry  in  Mountsville,  Loudoun  county,  by  the  Virginia  Marble 
Company.  Although  considerable  merchantable  stone  has  been  quar- 
ried, practically  none  has  been  sold,  as  it  has  been  found  impracticable 
to  transport  the  product  by  wagons  over  the  roads  which  connect  the 
quarries  with  Leesburg,  the  nearest  point  on  the  railroad*  There  are 
prospects  that  a  branch  road  connecting  with  the  Chesapeake  and 
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Oliio  railroad  may  be  built  to  the  quarries,  but  until  this  is  doue  the 
product  can  not  be  considered  as  on  the  market.  For  the  purpose  of 
interior  decoration  and  furniture  tops,  the  stone  is  undoubtedly  very 
fine. 

New  and  prospective  developments. — Experts  have  examined  the  mar- 
ble property  in  the  neighborhood  of  Staunton.  According  to  indica- 
tions thus  far,  it  is  likely  that  quarrying  operations, will  be  undertaken. 
Mr.  J.  S.  Smith  has  just  organized  a  stock  company,  with  a  capital  of 
$100,000,  to  develop  marble  property  near  Fincastle,  Botetourt  County, 
and  the  preliminary  operations  of  stripping  have  already  begun. 

WASHINGTON. 

Limestone,  sandstone  and  granite  were  produced  in  this  State  in 
1889.  The  value  of  the  limestone  was  $231,287.  The  bulk  of  the  entire 
product  comes  fipom  San  Juan  county,  in  the  northwestern  part  of  the 
SUite.  Very  smaU  quantities  were  produced  in  Kitsap  and  Douglas 
counties.  Practically  nearly  the  whole  product  is  used  for  burning  into 
lime,  small  quantities  being  devoted  to  building  and  blast-furnace  flux. 

Sandstone. — The  sandstone  output  was  valued  at  $75,936.  It  is  used 
entirely  for  building  and  comes  from  the  following  counties,  named  in 
order  of  their  importance:  Whatcom,  $42,000;  Thurston,  $18,000;  and 
Pierce,  $16,936.  According  to  investigations  made  by  experts  sent  out 
by  the  Cleveland  Stone  Company,  of  Cleveland,  Ohio,  very  fine  sand- 
stone in  inexhaustible  quantities  has  been  revealed  on  the  shores  of 
Lake  Whatcom. 

Granite. — ^A  small  quantity  of  granite — $10,000  worth — ^was  produced 
in  Stevens  county,  in  the  northeastern  part  of  the  State.  It  was  en- 
tirely used  for  building  purposes.  Mr.  O.  D.  Guilfoil  has  recently 
opened  a  quarry  of  black  granite  in  King  county.  Small  shipments 
have  been  made. 

WB8T    VIBOIKIA. 

Sandstone,  valued  at  $140,687,  and  limestone,  at  $93,856,  were  pro- 
duced in  this  State  in  1889. 

Sandstone. — ^The  sandstone  comes  from  the  following  counties,  named 
XQ  the  order  of  their  outputs :  Kanawha  $66,000;  Wood,  $18,839;  Sum- 
mers, $18,800;  Ohio,  $15,150;  and  smaller  amounts  from  Marion,  Lewis, 
Preston,  Bitchie,  Harrison,  McDowell  and  Taylor.  Most  of  the  product 
was  used  for  bridge,  dam,  and  railroad  work;  $40,000  worth  was  used 
for  building,  and  a  smaller  amount  for  street  work.  A  large  proportion 
of  it  was  used  in  the  city  of  Charleston,  situated  in  Kanawha  county. 

Idmestone. — ^The  limestone  comes  mainly  from  Berkeley  county,  with 
a  production  of  $61,000 ;  $21,411  from  Jefferson,  and  the  remainder  from 
Greenbrier.  The  total  value  of  the  product  was  $93,856.  These  coun- 
ties are  in  the  northeastern  and  southeastern  parts  of  the  State.  The 
great  bulk  of  the  stone  was  used  for  burning  into  lime.    Smaller  amounts 
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were  used  for  flux,  building,  and  railroad  work.  There  are  but  eight 
operative  quarries  in  the  State.  The  value  of  the  lime  produced  was 
$82,471. 

There  are  large  quantities  of  sandstone  and  limestone  in  West  Vir- 
ginia which  have  not  yet  been  at  all  develoj^ed.  There  seems  to  be  a 
decided  need  of  increased  capital  and  better  railroad  facilities.  Kear 
Martiusburg,  in  the  northeastern  part  of  the  State,  are  the  most  im- 
portant limestone  quarries.  At  this  place  patent  kilns  are  in  use  and 
a  good  quality  of  lime  is  produced.  The  Alderson  brown  stone  quar- 
ries in  Summers  county  yield  a  valuable  stone,  which  is  easily  quarried 
and  well  adapted  to  building  purposes  and  also  lor  street  work. 

WISCOKSIK. 

Sixty  quarries  producing  limestone  and  sandstone  were  ox)erated  in 
1880.  A  total  output  valued  at  $227,066  was  produced.  In  1889,  a 
total  of  119  quarries  produced  granite,  sandstone,  and  limestone,  the 
entire  output  of  stone  being  valued  at  $1,264,016.  These  comparisons 
speak  for  themselves  in  showing  the  great  strides  in  the  stone  industry 
which  have  been  made  in  the  last  decade  in  this  State. 

Oranite. — The  granite  production  of  the  Stat«  has  been  entirely  con- 
fined to  the  past  decade,  no  mention  of  granite  in  this  State  having 
been  made  in  the  Tenth  Census  report.  The  value  of  the  granite  in 
1889  was  $266,095  and  represented  the  output  from  eight  quarries 
scattered  over  Green  Lake,  Marinette,  and  Marquette  counties.  The 
product  was  distributed  as  follows  :  Green  Lake,  $154,645;  Marinette, 
$79,950,  and  Marquette,  $31,500.  The  great  bulk  of  the  product  was 
used  for  street  work  in  the  manufacture  of  paving  blocks.  The  total 
value  of  granite  devoted  to  street  work  is  $223,825.  Of  this  amount 
$179,075  was  the  value  of  the  paving  blocks  produced  ;  $40,640  worth 
was  used  for  building  purposes  and  a  comparatively  very  small  amount 
for  cemetery  work.  Hie  marked  advances  made  in  the  production  of 
granite  are  emphatically  shown  by  the  statemant  that  this  State  stands 
in  sixth  place  among  the  granite-producing  States  of  the  Union  in  the 
value  of  paving  blocks  produced.  Most  of  the  paving  blocks  came 
from  Green  Lake  and  Marquette  counties,  for  which  Milwaukee  forms 
an  important  place  of  consumption. 

Sandstone. — Thirty-two  quarries,  scattered  over  fourteen  counties  in 
the  State,  produced  sandstone  in  1889.  The  productive  counties,  in 
the  order  of  importance,  are  as  follows:  Bayfield,  $69,996;  Pierce, 
$28,980;  Douglas,  $28,096;  Ashland,  $28,000;  Dunn,  $15,261,  and 
smaller  amounts  from  Sauk,  Lafayette,  Monroe,  Portage,  Jackson,  La- 
crosse, Tremx>ealeau,  Dane  and  Grant.  Bayfield,  Douglas  and  Ash- 
land counties,  in  the  northwestern  extremi^  of  the  State,  produced 
together  $126,091  worth  of  stone.  The  remainder  comes  from  the 
central,  western,  and  southwestern  parts  of  the  State.    Neady  the 
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entire  product  was  used  for  building  purposes^  a  small  amount  being 
devoted  to  bridge  and  railroad  work. 

Limestone. — Seventy-nine  quarries  produced  $813,963  worth  of  lime- 
stone and  lime.  The  productive  counties  are  as  follows:  Fond  du  Lac, 
$100,800;  Calumet,  $133,842;  Milwaukee,  $99,550 ;  Waukesha,  $98,020; 
Eacine,  $57,017;  Ozaukee,  $53,640;  Dodge,  $35,844;  Manitowoc, 
$31,370;  Winnebago,  $27,120;  Brown,  $25,669;  Washington,  $25,358; 
Door,  $20,254,  and  smaller  amounts  from  Saint  Croix,  Lacrosse,  She- 
boygan, Eock,  Walworth,  Buffalo,  Trempealeau,  Outagamie,  Jeffer- 
son, Portage,  Dane,  Grant,  Iowa,  Columbia,  and  Green.  The  first 
twelve  counties  produced  $768,484  worth  of  the  entire  output.  They 
are  all  in  the  southeastern  part  of  the  State,  and  Milwaukee  is  the  most 
important  outlet.  Of  the  total  value  of  limestone  and  lime  $514,947  is 
the  value  of  the  lime  produced.  For  building  purposes  an  amount 
valued  at  $232,780  was  used.  Smaller  amounts  were  devoted  to  street, 
bridge,  and  railroad  work;  and  also  for  blast-furnace  flux.  The  follow- 
ing analyses  have  been  made: 

Analyna  of  limeaione  from  Calumet  county,  Wisconsin, 


•  Jalcinm  carbonate  ... 
Ma^neHiuiu  carbcuiato 

Aluiuina 

Oxide  of  irou 

Silica 

Total 


Percent. 


55.50 
38.20 

2.27 
.67 

3.14 


99.78 


Analysis  of  limcBtone  from  Winnebago  county y  Wisconsin, 

[By  Dr.  John  C.  Jack.] 


Calcium  carbonate  . . . 
Ma^caiom  carbonate 

Iron 

Alumina 

SUica 

Total 


Percent. 


61.97 

42.91 

.18 

1.82 

8.01 


99.88 


Analysis  of  limestone  from  Brillion,  Calumet  county,  Wisconsin. 


Carbonate  of  calciam 

Carbouato  of  mugueaium 

Ahmiina 

Silioa 

Total 


Percent. 


65.09 

43.96 

•  80 

.60 


100.00 


This  stone  is  used  almost  entirely  for  burning  into  lime,  which  ap- 
pears to  be  very  popular  throughout  the  territory  in  which  it  is  used. 


J 
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WTOMING. 

Sandstone. — Sandstone  to  the  value  of  $16,760  was  produced  in  the 
following  counties,  in  the  order  of  value:  Laramie,  Albany,  Converse, 
Carbon  and  Sweetwater.  The  product  was  entirely  used  for  building, 
and  chiefly  in  Cheyenne. 

lAmesUme. — ^In  Laramie  county  a  trifling  amount  of  limestone  was 
produced. 

Marble, — A  marble  quarry  has  been  discovered  in  Converse  county. 
Fo  output  has  yet  been  secured,  but,  according  to  the  evidence  so  far, 
the  stone  is  of  a  fair  quality  and  efforts  have  been  made  to  secure  the 
investment  of  capital  in  the  deposit,  but  as  yet  without  success.  The 
locality  is  seven  miles  from  the  nearest  railroad. 


POTTERY. 

Owing  to  tlie  large  number  of  small  potteries  where  the  clay  used  is 
found  on  the  spot  and  not  purchased,  it  has  been  impracticable  to  de- 
termine the  entire  amount  of  clay  used  in  x)ottery  in  the  United  States, 
except  for  the  larger  concerns.  For  these  the  statf^meiit  given  below 
for  the  years  1887  and  1888  are  fairly  accurate.  But  in  the  census  in- 
vestigation for  the  calendar  year  1889  the  scope  was  extended  to  all  the 
clay  for  white  ware  burned  in  pottery  kilns.  The  large  result  is  not  sur- 
prising, esi)ecially  in  view  of  the  relatively  low  value  assigned  to  the  clay 
from  the  small  potteries  where  rough  stoneware  and  even  un  glazed  pot- 
tery are  the  chief  products.  The  results  for  1890  are  not  obtained  from  a 
census,  but  from  an  inquiry  as  to  the  general  condition  of  the  industry 
among  the  large  potteries.    They  are  only  offered  to  show  this  condition . 

Amount  and  valu^  of  potter a^  materials  from  1887  to  1890, 


1887. 

1888. 

1889.a 

IWO.a 

Qnan- 

tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

^Quan- 
Uty. 

Value. 

Kaolin  or  china  clay 

Mall  clay - 

Fire  clay 

Ton9. 
22,000 
6,000 
15, OUO 
19, 800 
10,200 

$231,000 

3H,  000 

45,000 

168,000 

112,200 

Torn. 
18,000 

5,250 
13,500 
16, 250 

8,700 

1189, 000) 
31,  5<H)> 
40,500) 
138, 125 
05,700 

Tom. 
294,344 

11, 113 
6,970 

$635,578 

49, 137 
39, 370 

Torn. 
350,000 

13,000 
8,000 

$756,000 

67,400 
45,200 

Groun<rflint 

Ground  t<ehlHpAr ......  r  - 

a  In  1889  and  1890  all  days  burned  In  Ulna  are  considered. 

The  pottery  trade  in  1888  was  depressed  compared  with  1887,  but 
nevertheless  several  new  enteiprises  were  started.  In  1889  and  1890 
fully  the  normal  growth  was  obtained  and  the  improvement  in  the 
grade  of  the  product  was  especially  pronounced.  Nearly  all  the  large 
potteries  have  extended  their  facilities  for  products  of  better  designs 
and  decorated  in  far  better  manner. 

Among  the  new  developments  which  add  to  the  known  stores  of 
good  potters'  clay  which  have  been  mentioned  in  earlier  reports,  is  the 
discovery  of  kaolin  in  Florida,  near  Lake  Eustis.  Dr.  Francis  Wyatt, 
of  l^Gw  York,  has  examined  this  clay  for  a  company,  and  already  table- 
ware made  from  it  is  exhibited  at  nearby  hotels.  This  is  a  dififerent 
deposit  from  the  clay  found  in  the  Florida  phosphate  region,  which  ia 
more  or  less  mixed  with  aluminum  phosphate,  and  found  as  the  matrix 

with  bowlders  of  phosphate  rock. 
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There  are  many  new  establishments  begun  in  the  last  two  years  for 
wi>rking  clays  or  marketing  them  for  sale,  especially  in  the  Southern 
States.    Kear  Chattanooga,  Tennessee,  five  new  and  rather  pretentions 
potteries  have  been  established.    Good  white  kaolin  has  also  been  fonnd 
near  TuUahoma.    Other  deposits  have  been  found  at  Piuey  Flats,  near 
London,  near  Smithville,  and  at  Cookville,  in  Tennessee.    In  Georgia 
kaolin  has  lately  been  found  at  Atlanta,  Buena  Yista,  Taylor,  Augusta, 
and  Milledgeville.    Clays  are  being  developed  at  Blacksburg,  Flor- 
ence, and  Graniteville,  South  Carolina.    In  Virginia  there  are  new 
potteries  at  Strasburg  and  Broadway,  and  clay  deposits  are  being 
developed  at  Newport  Kews,  Murray,  Harrisonburg,  Staunton,  and 
Williamsburg.    In  Kentucky  pottery  clay  has  been  found  at  Rice's 
Station,  near  Bed  House,  and  the  needed  capital  for  its  develop- 
ment has  been  supplied.    In  Forth  Carolina  two  new  companies  are  now 
established  at  Sylva.    An  unusually  large  bed  of  kaolin  is  reported  at 
Eangs  mountain,  and    the  works   at   Columbia,  Dillsboro,  and  at 
Greensboro  are  to  be  enlarged.    In  Texas  kaolin  has  been  worked  near 
Austin,  and  sedimentary  clays  are  common  in  eastern  Texas,  particn- 
larly  near  Athens,  in    Henderson    county;  near   Jefferson,  Marion 
county,  and  Busk,  Cherokee   county.     The   Geological    Survey  of 
Arkansas  has  called  attention  to  large  deposits  of  kaolin  in  Pulaski, 
Saline,  Pike  and  Ouachita  counties.     One  important  bed  examined 
in  Ouachita  county  has  a  thickness  of  more  than  12  feet.    This  bed  out- 
crops in  but  few  places,  but  it  is  probably  several  miles  in  length.    Prof. 
Branner,  the  State  geologist,  says  that  the  true  nature  of  this  material 
would  hardly  be  suspected  firom  its  general  appearance  or  analysis. 
As  it  comes  from  the  ground  it  resembles  a  sandy  clay.    With  the  saud 
washed  out  it  is  found  to  have  about  the  same  composition  as  the  kaolin 
from  Brandy  wine  Summit,  Pennsylvania.   The  Mining  Industry,  of  Den- 
ver, has  called  attention  to  some  deposits  of  fine  kaolin  near  Golden, 
Colorado.    In  California  a  large  deposit  of  kaolin  has  been  found  near 
Grass  Valley,  and  developments  have  begun  on  a  large  deposit  near 
Oro  Grande. 

Imports  and  exports. — ^The  following  tables  show  the  imports  of  vari- 
ous clay  products  and  the  extent  to  which  this  country  supplies  foreign 
demands. 
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arthenware  and  cMna  imported  ind  entered  for  con»umpiion  in  the  United  Statee,  1867 

to  ^90,  inclusive. 


1 

Yean  ending— 

Brown 
earthen  and 

common 
stone  ware. 

China  and 

porcelain  not 

decorated. 

China  and 

decorated 

porcelain. 

Other  earth- 
en, stone,  or 
crockery, 
glazed,  etc. 

TotaL 

June  30. 1867  ^ 

$48,618 
47,208 
34,260 
47,457 
96,695 
127,346 
115,253 
70,544 
68,501 
36,744 
80,403 
18,714 
19,868 
31, 504 
27,586 
30,023 
43,864 
60,172' 
44, 701 
37,820 
43,079 
65,658 
48,824 
66,780 

$418, 493 
309,960 
400,894 
420,442 
391, 374 
470. 749 
479.  017 
397,730 
436,883 
409,539 
326,956 
289,133 
296,591 
334,371 
321, 259 
316, 811 
368,943 
982, 499 
823,334 
865, 446 
967,694 
1,054,854 
1,148,026 
974,627 

$439,824 

403, 555 

555, 425 

530,805 

571, 032 

814. 134 

867,206 

676, 056 

654,965 

718, 156 

668,514 

667,485 

813, 850 

1, 188, 847 

1,621,112 

2,075,708 

2,587,545 

2, 664, 231 

2,834,718 

3, 350, 146 

3,888,509 

4,207.598 

4,680,321 

3,662,851 

$4,280,924 

3, 244. 958 

3,468,970 

3,461,524 

3, 573, 254 

3,896,664 

4,280,868 

3,686,794 

3,280,867 

2, 948, 517 

2,746,186 

3, 031, 393 

2,914,567 

3, 945, 666 

4, 413, 369 

4, 438, 237 

6, 685, 709 

666,595 

963,422 

951,293 

1,008,300 

886,314 

788,391 

663,568 

$5, 187, 859 
4,005,712 
4,459,549 
4,460,228 
4, 632, 355 
5,308,893 
6,751.944 
4,831,724 
4,U1.216 
4, 112, 956 
3,772,059 
8,996,725 
4,044,876 
6,600,388 
6, 383, 326 
6,  866, 779 
8. 086, 061 
4.363.497 
4, 6«>ti,  176 
6, 204,  704 
5, 907, 642 
6,204,324 
6,  kS.  562 
6,157,776 

1868 

1809 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

.881 

1882 

1883 

1884 

1886 

Deo.  31.  1886 

1887 

1888 

1889 

1880 

Hay  imparted  and  entered  for  oonevmption  in  the  United  8tate$,  1867  to  1883,  inclueive. 


Fiscal  yean 
ending  Jane 


1867 
1868 
I860 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
i880 
1881 
1882 
1883 


Foller's  ( 

BWth. 

Quantity. 

Yalne. 

Long  tons. 
280.25 

$3,113 

211.00 

2,522 

324.10 

8,587 

2:^9. 40 

2,619 

290.20 

3,383 

274.00 

3,358 

251. 18 

2,978 

277.20 

3,440 

300.06 

3,694 

246.73 

8,097 

400.00 

4,460 

836.07 

4,096 

361. 21 

4,269 

678.00 

6,925 

267.55 

8,207 

908.27 

U,444 

1,241.27 

14,809 

Kaolin. 


Quantity. 


Limgtona. 


1,378.30 

89.21 

130.47 

142.00 

204.26 

3, 499. 30 

4, 774. 60 

7, 823. 66 

6, 867. 37 

13,954.85 

12, 870. 60 


Value. 


$13,091 

1,378 

1,977 

2,152 

3,009 

88,899 

45,272 

67,740 

66,654 

135,448 

116,492 


Un  wroaght  pipeclay 
and  fireclay. 


Quantity. 


Long  tons. 

6, 383. 75 

8,383.75 

12,963.75 

8,014.15 

10, 900. 48 

13,081.20 

12, 883. 82 

12, 909. 14 

10. 374. 65 

11, 799. 12 

11,  680. 14 

9;  406. 74 

8, 477. 80 

11. 899. 80 

12,444.28 

12,181.39 

7,841.82 


Value. 


$72,204 

66,958 

84,646 

76.  057 

103, 144 

128, 130 

141,927 

147, 782 

116, 307 

126, 738 

129, 016 

96,877 

87,948 

117,350 

123,545 

119,620 

74,673 


Total 
value. 


$76, 317 
69,480 
88,232 
78,676 
106,527 
131,488 
167,996 
162,600 
121,978 
131,987 
136,485 
138,871 
137,489 
192, 016 
193.406 
266, 612 
204,474 


"^laesified  imports  of  clay  during  the  calendar  years  ending  Deeember  SI  from  1886  to  1890* 


Xinda. 

1886. 

1886. 

1887.             I 

Long 
tons. 

Value. 

Long 
tona. 

Yalua 

Lon|^ 
tons. 

Yalna. 

China  clay  or  kaolin 

Allothen: 

TTnwTQught  T,..'.,«,.-r.-T 

10.626 

0,730 
8,664 

$83,722 

76,880 
29,830 

16.590 

IS.  740 
1,654 

$123,098 

118,875 
20,730 

28,486 

17,646 
2,187 

$141,800 

189,405 
22,287 

Wrought 

Total 

23,016 

190,460 

81,964 

267.698 

43,818 

803,052 

I 
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Classified  imports  of  elay  during  the  calendar  years,  sic — Continued. 


KindB. 

1888. 

1880. 

1890.              1 

Long 
tons. 

Value. 

•  Long 
toni). 

Yalae. 

Long 
tone. 

Value. 

Clilnft  dfty  or  kaolin 

All  others : 

Un  wronsrlit ............ 

18,150 

20,604 
6,832 

$102,050 

152,694 
53,245 

19,848 

19,237 
8,142 

$113,638 

145,963 
64,971 

29,023 

21,049 
2,978 

$270,141 

155,486 
29,143 

'Wroiicrht .............. 

Total 

45,586 

307,989 

47.222 

324,492 

53,950 

454,770 

Value  of  earthenware  and.  stoneware  of  domestic  manufacture  exported  from  the  Unite^^ 

States  from  1790  to  1890,  inclusive. 


Years  ending- 

Valne. 

Years  ending— 

Valne. 

Years  ending— 

Value. 

Sept.  80, 1790 

1791 

1826 

1827 

1828 

1829 

1830 

1831 

18:i2 

1833 

1834 

1835 

1836 

1837 

1838 

1839 

1840 

1841 

\g^ ,  , , 

June  80,1843'(einos> 

1844 

1845 

1846 

$1,990 

1,984 

1,958 

6,492 

5,595 

5,592 

2,778 

7,378 

6,333 

12, 159 

12,746 

16,427 

13,391 

14,249 

12, 019 

11,645 

10,959 

6,737 

7,618 

2,907 

4,884 

7,393 

6.521 

Jane  30, 1847 

1848 

1849 

1850 

1851 

1852 

1853 

1854 

1855 

1856 

1857 

1858 

1859 

1860 

1861 

1862. 

1868 

1864 

1865 

1806 

1867 

1868 

1860 

$4,758 
8,512 
10,632 
15,644 
23,096 
18,310 
53,686 
33,867 
32,119 
66,696 
34.266 
36,783 
47, 2n 
65,086 
40,524 
82,108 
88,244 
67,591 
06,258 
81.6KS 
28.308 
28,528 
19,213 

Jnne30,1870 

1871 

1872 

1878 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

Deo.  81,1886 

1887 

1888 

1889 

1880 

$42,120 

37,383 

48,041 

53,900 

69,404 

92,253 

73,846 

87,355 

88,U36 

80,888 

106,724 

123,177 

180,778 

227,547 

236,^ 

135.^ 

203,699 

281,282 

138,502 

189,183 

1^,321 

Fire  briek  imported  for  consumption  in  the  United  States,  1884  to  1890,  inclusiffe. 


Calendar  years  ending  December  31  from  1886  to  1800;  previous  years  end 

June  30. 


Nnnibcr. 


1884 

1885 

1886 

1887 

1888 

1889 

idoo 


1,524,000 
8,401,440 
4,904,676 
5,836,900 
6,003,491 
8,098,6U 
6.206,856 


PRECIOUS   STONES. 

By  Gkobob  F.  Kuxz. 

During  1890  work  was  carried  on  at  the  tourmaline  locality  at  Mount 
Mica,  Paris,  Maine.  The  work  was  more  or  less  successful  and  over 
$2,000  worth  of  fine  gems  were  obtained.  For  the  first  time  in  the 
history  of  America,  turquois  of  fine  color,  in  many  respects  equal  to  the 
Persian,  was  mined  at  the  Gastilian  mine  between  Los  Oerrillos  and 
Santa  F6,  Kew  Mexico,  of  which  over  $10,000  worth  was  sold  in 
1890.  These  stones  are  well  received  by  the  gem  trade,  as  the  Persian 
mines  have  proved  less  and  less  prolific  for  many  years  past.  Tur- 
quois has  also  been  discovered  in  the  Burro  mountains,  Grant  county. 
New  Mexico,  and  Saguache  county,  Colorado.  Of  especial  interest 
among  newer  discoveries  was  the  finding  of  a  few  crystals  of  diamond 
on  Plum  Creek,  Pierce  county,  Wisconsin,  where  they  were  found  in 
searching  for  gold  under  conditions  almost  identical  with  the  finding  of 
diamonds  in  Korth  Carolina.  The  option  was  obtained  on  a  tract  of 
4,000  acres  on  the  Missouri  Biver  near  Helena,  Montana,  for  the  pur- 
X)ose  of  mining  sapphires.  A  preliminary  examination  made  at  the 
sapphire  locality  in  Montana  reveals  the  fact  that  sapphires  exist  in 
large  quantities  in  the  gold  glacial  gravels  that  lie  immediately  on  the 
bed  rock,  a  green  slate.  From  present  appearances  extensive  workings 
will  be  carried  on  for  these  fancy-colored  stones,  which  are  not  true  ruby 
red  nor  true  sapphire  blue.  The  success  of  the  enterprise  depends  very 
much  upon  how  many  of  these  peculiar-colored  gems  the  markets  of 
the  world  wiU  absorb. 

As  in  former  years,  large  quantities  of  garnets  have  been  found  in 
the  vicinity  of  Gallup  and  Fort  Wingate,  New  Mexico,  and  Fort  Defi- 
ance, Arizona,  whereas  the  search  that  is  still  being  carried  on  at  Ison's 
Mills,  Elliott  county,  Kentucky,  with  the  hope  of  finding  diamonds 
there,  has  brought  to  light  the  fact  that  immense  quantities  of  ruby 
red  garnets — pyrope — exist  in  that  vicinity. 

With  the  exception  of  a  single  pebble  of  fire  opal  described  in  a  for- 
mer report,  no  true  gem  opal  had  been  found  in  the  United  States. 
During  1890,  however,  near  Whelan,  southwest  of  Colfax,  Washington, 
almost  on  the  Idaho  and  Washington  line,  a  brilliant  fire  and  noble 
opal  has  been  found  filling  the  cavities  of  amygdaloidal  basaltic  rock, 
the  cavities  of  which  vary  in  size  from  that  of  a  pea  to  a  large  walnut. 
Some  of  these  opals  have  sold  for  almost  the  price  of  fine  noble  opals 

from  Hungary. 
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Estimated  prodneH&m  of  prmhmt 


Spedf 


Diamond 

Sapphire  gems 

Chrysoberyl 

Topas  

Beryl 

Phennrlto 

Emerald 

Hiddeuite 

Tourmaline 

Smoky  quartz 

Qnartf. 

bilicifled  wood 

Garnet 

Anthracite 

Pyrite 

Amazonntone 

Catiinito  (plpestone).. 

Arrow  ]M)iuU 

Trilobitoe 

Sagenitio  rutile 

Hornblende  in  quartz. 

Thomsonite 

Diopside 

Affat4^ 

Cmonwtrolite 

Turquoise 

Mobs  agate 

Amethyst 

Jasper 

Sunstone 

Fossil  coral 

Rutile 


Total. 
Grold  quarts. 


1884. 


:as 


nii 


$250 

26 

200 

300 


1,500 

2,000 

10,000 

10,000 

1.000 


2,000 

2,500 

10,000 

1,000 

500 

500 

500 

250 


4,000 

500 

1,500 

1,000 

2,000 

2.000 

260 

600 


54,376 
40,000 


is 
V 

s  ^ 

Zs 
'a? 


$800 
1,500 


300 
400 


500 

10,000 

1,500 

500 
3,000 
2,500 
1,000 

250 


600 
100 
600 


600 
1,000 
500 
2,000 
250 
500 
200 
250 


28,650 
100,000 


Total. 


$800 

1,750 

25 

500 

700 


Utt. 


Islf 

tj  5  2  0 

V.  C  V  9  E 

2  2  o  o^S 


2,000 

12,000 

U,500 

10,500 

4,000 

2,500 

3,000 

2,750 

10,000 

1,000 

500 

1,000 

600 

750 


4,500 
1,500 
2,000 
8,000 
2,250 
2,500 
450 
750 


82,826 
140,000 


$1,000 
250 


3,000 
500 
500 

2,000 
10,000 

5,000 
200 


1 

s  ^ 

e  o 

OS 


$500 


2S0 
500 


1,600 

2,500 

10,000 


250 

100 

1,000 


1,500 
600 

2,000 


250 

So* 


89,800 
40,000 


200 
2,000 

]00 
5,000 
1,500 
1,500 
2,500 
2,500 

500 

250 


2,500 

1,000 

250 

800 

600 


1,000 


2,000 

2,000 

100 


100 


80,560 
100,000 


Totat 


1500 


1.230 

750 


2,500 

eoo 

7,000 

11,500 

6,500 

2,700 

2,500 

2,000 

2,750 

10,000 

2,500 

1,0(10 

250 

300 

750 

lOO 

2,000 


8,500 

2.500 
2,100 


350 


750 


OB.  850 

140,000 
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I  the  United  States  fnm  1884  to  1888, 


1886L 


5  "S^ 


$250 


$60 
500 


TotaL 


$60 
750 


1887. 


%w 


-sga-s 


Ms 


$500 


TotaL 


$500 


1888. 


ll 

-S2 
•  S 

'31 


$500 


Total. 


$500 


1,000 


5,500 


1,000 
5,600 


$1,500 
500 


500 
3,000 


2,000 
3,500 


8,000 
3»500 
3,500 
2,000 
10,000 
500 
1,250 


1,500 

2,000 

10,000 


200 
1,000 
2,000 
5,000 
1,500 
1,000 
2,000 
2,500 
500 
250 


1^000 

1,760 

200 

100 


2,500 


300 


3,200 
4,600 
6.500 
7,000 

11,500 
1,500 
3,250 
2.500 
2,000 
2,250 

10,000 

2,500 

1,000 

1,750 

200 

400 


$500 
300 
650 
100 


100 
600 


300 
1,500 
10,000 
36,000 
2,500 
2,000 
2,000 
1,500 
6,000 


200 
3.000 
1,500 
1,000 
1,000 


500 


1,000 
500 
1,000 
1,000 
2,000 


1,000 

500 

2,000 

1,000 

100 


2,000 
1,000 
3,000 
2,000 
2,100 


250 

50 

3,000 

300 
1,000 

200 
2,000 


200 

1^000 

750 


100 


300 

1,000 

750 


40,000 


29.510 


78, 510 
40,000 


50 
1,500 


70,660 


500 
200 


1,500 


500 

4,500 

11,500 

36,000 

3,500 

2,000 

2,500 

1,700 

6,000 

1,500 

500 


1,000 
10,000 
1,000 
2,000 
1,500 
2,000 
1,500 
5,000 
1,500 
500 


3,000 

1,150 

15,000 

1,600 


600 
200 


100 
500 


1,000 
500 

1,500 
750 
100 


100 

750 

50 

4,000 

800 
2,500 

050 
2,100 


300 


200 


3,000 
300 

1,500 
200 

2,200 
100 


1,000 
600 

1,500 
750 
800 


100 
500 


150 
2,000 


2,500 


600 


17,050 


88.600 
76,000 


87,660 


27,200 


600 
800 
650 
100 


4,000 

11,150 

16.000 

8,500 

1.500 

2,500 

1,700 

5,000 

1,500 

500 


500 


4,000 
800 

8,000 
050 

2,500 
100 


8,000 


64,850 
75,000 


I 
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FrodwMon  efpnaloiu  tbmtt,  onMrnotlal  nimttaU,  «to.,  to  JS89  <md  1390, 


]4-<.<n«org<m><. 

1 
1 

:3 

'4 

1 

m 

i 

"3 

Ni>m«  of  gami 

i 
K 

i 

ii 

i 

i 

li-l 

1 

3 

1889. 
Sapphire 

B,«(i 

¥t.T!i 

'■jiso' 

aoo 
100 

"■2oo' 

3.000 

uo 

GOO 

'200 
200 

500 

1.037 

,},S 

ilooo 

300 
16,500 

20.000 

747 

I3,S75 

Is 

*.232 
»,OO0 

68.175 
880 

700 

1. 087 

5,000 
18,000 

'^ 

15.600 
20,000 

1880. 
BappWrs 

B.*» 

••.7W 

2i5 

ElO 
■.000 

£00 
23,175 
2,250 
1,633 

oa 

400 
(,007 
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PH08PHATB  BOCK. 

In  1889  more  phosphate  rock  was  produced  in  the  United  States  than 
in  any  previous  year — 541,645  long  tons  in  South  Carolina,  4,100  long 
tons  in  Florida,  and  500  tons  in  North  Carolina.  It  was  absorbed  by 
the  oonsumptiye  demand  with  no  great  accumulation  of  stocks  by  the 
producers.  A  larger  amount  than  usual  was  exported,  owing  to  low 
freights  and  good  demand  in  England.  In  that  country  it  probably 
displaced  a  corresponding  amount  of  Belgian  phosphates  and  reacted 
also  on  the  lower  grades  of  phosphate  rock  produced  in  England. 
Higher  ocean  fi^ights  and  the  hope  that  Florida  phosphates  would  be 
mined  in  large  quantities  and  at  lower  prices  depressed  the  foreign 
demand  for  South  Oarolina  river  rock  in  1890,  and  the  total  sales  of 
South  Oarolina  rock  were  reduced  to  463,998  long  tons,  worth  $2,875,605 
in  first  hands  at  the  place  of  shipment.  In  Florida  the  product  in  1890 
was  46,501  long  tons,  worth  •338,190. 

The  phosphates  of  North  Oarolina  have  received  little  attention  during 
the  last  two  years,  and  one  of  the  two  establishments  was  burned  out 
early  in  1891.  In  Alabama  the  phosphate  rock  has  only  been  used 
locidly,  and  this  is  true  also  in  Virginia,  although  an  effort  has  been 
made  to  separate  apatite  from  a  phosphatic  iron  ore.  Attention  in  the 
development  of  new  deposits  has  been  limited  to  Florida. 

SOUTH  CABOIiIKA. 

As  indicated  above,  the  grea£  product  of  541,645  long  tons,  worth 
♦2,892,276  in  1889  was  followed  by  a  decreased  product  of  463,998  long 
tons,  worth  $2,875,605  in  1890.  This  was  due  principally  to  failure  to 
arrange  European  contracts.  Further,  important  interests  in  river 
mining  were  concerned  in  a  controversy  with  the  State  government  in 
regard  to  the  actual  rights  of  phosphate  mmers,  and  this  did  not  aid  in 
keeping  up  the  yield,  which,  however,  was  considerably  greater  than 
the  product  of  1888. 

The  following  statement  shows  the  annual  product  of  phosphate  rock 
in  South  Carolina  since  it  became  an  industry.  The  figures  for  1886, 
1887, 1888, 1889  and  1890  are  for  calendar  years  j  the  previous  years  are 
trade  years,  ending  May  31: 
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Phosphate  rock  (tooBhed  product)  mined  by  the  land  and  river  mining  companiee  of  Somik 

Ckirolina, 


Tears  ending  May  31— 


18C7 

18C8 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1885  (June  1  to  December  31) 

1886  (calendar  year)  — 

1887 

1888 

1889 

1890 


Land  com- 
paniea. 


Long  tons. 

6 

12, 

31, 

63.252 

56,  5ii3 

36,258 

33,426 

51.624 

54,821 

50.566 

36,431 

112.622 

100. 779 

125.001 

142,193 

191.305 

210.202 

250.297 

225, 918 

149. 400 

253,481 

261.658 

290,689 

329,543 

853,757 


River  oom- 
paniee. 


Ijimg  ton§. 


1.969 

17,655 

22,ri02 

45,777 

67,716 

67.969 

81,912 

126,509 

97,700 

98,588 

65,162 

124.541 

140,772 

150, 178 

181, 482 

169,490 

128,389 

177,065 

218.900 

157, 978 

212, 102 

110,241 


Total. 


Long  tons. 

12,202 

81,968 

65,241 

74,188 

58,760 

79.203 

109.340 

122,790 

132,478 

163,000 

210,322 

109.365 

190.763 

266,734 

332, 077 

378,380 

431,779 

396,408 

277,789 

480,549 

480,558 

448,567 

541,045 

468,006 


A  good  demand,  particularly  irom  the  domestic  trade,  has  kept  the 
price  good  and  the  business  in  a  remunerative  condition,  so  that  it  can 
not  be  questioned  that  if  attention  had  not  been  diverted  to  Florida  most 
astonishing  products  must  have  come  from  South  Carolina  to  supply 
the  increased  consumption. 

A  further  item  influencing  the  smaller  product  in  1890  was  the  increase 
in  imported  fertilizers  in  the  previous  year.  In  1890,  however,  the  im- 
ports declined  again  to  the  lowest  amount  and  value  in  many  years. 

Phosphates  imported  and  entered  for  oonsumption  in  the  Vhiied  States,  1868  to  1890,  inols- 

sive. 


Calendar  years  ending 
December  31  firom  1886 
to  1890;  previous  years 
end  J  one  30. 


1868 
1800 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


GrUKDO, 


Quantity. 


Long  font. 
99,668 
13,480 
47, 747 
94.344 
15,279 

6,755 
10, 767 
23,925 
19,384 
25.580 
23,122 
17.704 

8,619 
23.452 
46,699 
25,187 
28, 090 
20,934 
13,520 
10,195 

7,381 
15,991 

4,642 


Value. 


$1,836,701 
217,004 
1, 414, 872 
3,313,914 
423,322 
167, 711 
261,086 
539,808 
710, 135 
873, 459 
849,607 
634,546 
108,  733 
399,552 
854,463 
537,080 
588, 0.33 
393,039 
306, 584 
252, 265 
125, 112 
813,956 
59,580 


Crude  phosphates  and 
other  substances  used 
forfertilizingpurposes. 


Quantity. 


Long  tons. 


133,956 
96,586 
35.119 
40,068 
82.606 
63,100 
86,405 
35,661 
81,191 


Value. 


188,864 

61,529 

90,617 

166,703 

83,342 

218, 110 

243,467 

212,118 

164,849 

195,875 

265,069 

223,283 

817,068 

018,836 

1,437,442 

798, 116 

406,238 

611.284 

1, 179, 724 

644,801 

329,018 

406,206 

262,787 


Total  ralue. 


$1,425,625 

278,633 

1,505.689 

8,470,617 

506,664 

385,821 

504,552 

751,926 

674.984 

l,060.83i 

1, 134, 696 

857,829 

425,801 

1,818.387 

2,291,005 

1.385,196 

094,266 

1,004,888 

1,486,808 

896,506 

454,125 

717,161 

312,807 
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Onano  hroughi  from  itlanda,  roeks,  and  key$,  appertaining  to  the  United  Statee,  1869  to 

1890,  inclurive. 


Fiscal  yeiin  ending 
June  30 — 


1869 
1870 
1871 
1872 
1873 
1874 
1875 
187« 
1877 
1878 
1879 


Quantity. 


Long  tont. 
15.622 
14, 318 
14,154 

4.209 
11,014 

6,877 

7,260 
14,785 

6,060 
17,030 

8,738 


Yalae^ 


$253,545 
356,830 
340,235 

60,865 
161,690 
100,345 
122, 012 
102, 972 

79,822 
211, 239 

96,137 


Fiscal  years  ending 
June  30— 


1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1800. 


Quantity. 

Talne. 

Long  tons. 
12,705 

$147, 051 

16,883 

179,882 

15.249 

160,016 

7,873 

92, 130 

9,333 

106,431 

12,100 

86,166 

5,770 

88.839 

8,226 

66,671 

5.765 

41,226 

8,205 

64,777 

6,853 

44,752 

FIiORII>A. 

The  report  for  1888  announced  the  discovery  of  phosphate  rock  in 
Florida  in  large  quantity,  covering  a  great  area,  and  rich  in  phosphoric 
acid.  This  rock  is  markedly  diflferent  in  character,  and  particularly  in 
amount,  from  the  small  deposits  which  had  been  known  for  several 
years  in  this  State.  The  discovery  is  of  much  more  importance  than 
all  the  other  mineral  resources  of  the  State,  and,  indeed,  this  is  certainly 
regarded  as  of  more  importance  in  the  world's  supply  of  fertilizing  ma- 
terial than  any  other  known  deposit.  Since  the  report  in  1888  the 
deposits  have  been  examined  by  representatives  of  pfactically  all  the 
phosphate  mining  regions  of  the  world  with  a  view  to  determining 
the  influence  of  the  new  discovery  upon  phosphate  mining  elsewhere. 
So  much  had  been  written  on  the  subject  as  to  lead  to  great  expecta- 
tions of  a  large  product  immediately,  especially  as  the  mining  problems 
are  unusually  simple.  But  the  railroad  facilities  require  great  develop- 
ment in  this  rather  new  country,  and  numberless  items  necessary  in 
preparing  for  a  large  and  continuous  product  are  seldom  considered, 
especially  by  those  at  a  distance.  In  England  the  consumers  delayed 
their  purchases  in  1890  until  the  last  moment  in  hopes  of  large  Florida 
shipments  and  resultant  low  prices.  The  shipments  which  were  made 
did  affect  the  prices,  although  the  quantity  was  not  great.  The  mate- 
rial was  in  a  condition  new  to  the  consumers  and  offering  some  new 
problems  in  its  conversion  to  superphosphate.  This  gave  the  material 
a  lower  price  than  it  deserved,  and  soon  called  a  halt  in  reckless  mining 
and  shipping  without  i)rofit.  The  cheap  offset  to  bad  mining  afforded 
by  a  combination  is  under  trial  now,  but  the  more  intelligent  develop- 
ment of  the  mines  and  lower  costs  everywhere  is  the  ultimate  solution. 

In  the  report  for  1888  a  product  of  3,000  long  tons  was  noted. 
In  1889,  8,100  long  tons  were  mined,  and  of  this  quantity  4,100 
long  tons  went  into  use  in  that  year.  In  1890  the  product  developed 
satisfiictorily  and  was  fully  in  pace  with  the  facilities  afforded  for  get- 
ting the  rock  to  the  cousumers.  The  sales  amounted  to  46,501  long  tons 
worth,  as  shipped,  $338,190 — more  than  the  total  mineral  product  of  the 
State  in  previous  years. 
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The  area  in  which  phosphate  rock  has  been  found  in  the  State  has 
been  increased  each  time  it  has  been  described,  and  at  present  it  is  very 
uncertain,  and  this  particularly  because  of  variations  in  quality,  as  the 
material  shades  out  into  limestone.  Thus  far  the  developments  have 
been  west  of  the  longitudinal  ridge  of  the  State,  although  some  beds  of 
washed  pebble  rock  have  been  found  on  the  lower  St.  Johns  river. 

At  the  close  of  1888  Mr.  Albertus  Voght,  living  near  Dunnellon,  a 
village  on  the  Withlacoochee  river,  in  Marion  county,  found  fossil 
teeth  in  a  white  subsoil.  Some  of  this  white  soil  was  submitted  to  a 
chemist  for  analysis  and  found  to  contain  a  large  proiK)rtion  of  calcium 
phosphate — ordinary  phosphate  of  lime.  Active  exploration  began  at 
once  and  extended  rapidly  with  the  speculative  excitement  usual  to 
such  discoveries.  The  fact  is  well  established  that  much  of  the  mate- 
rial is  of  unusually  high  grade— the  highest  in  the  United  States. 
This  developmental  or  rather  speculative  work  was  the  main  feature  of 
the  years  1889  and  1890,  with  more  real  development  work  in  the  latter. 

Florida  phosphates  may  be  divided  into  four  classes:  (1)  hard  rock; 
(2)  soft  rock;  (3)  land  pebble;  and  (4)  river  pebble.  Of  the  hard-rock 
phosphate  there  are  the  following  local  variations:  The  massive  rock 
itself;  the  laminated  rock,  in  which  there  are  narrow  layers  of  phos- 
phate separated  by  equally  narrow  inter8i)aces,  and  the  plate  phos- 
phate, which  is  probably  derived  from  the  laminated  variety  and  is  thus 
far  found  in  only  one  or  two  localities  in  Florida  in  the  more  recent 
dei)osits.  The  hard-rock  phosphate  is  white,  creamy,  and  varies  in  tex- 
ture and  structure  from  one  of  homogeneous  appearance  to  a  brecciated 
variety,  and  to  still  others  carrying  considerable  sand  and  clay.  It  is 
sometimes  stained  in  a  slight  degree  with  iron,  and  always  contains 
more  or  less  alumina.  The  percentage  of  phosphate  of  lime  contained 
in  this  class  of  phosphate  rock  is  from  80  to  86.  The  hard-rock  phos- 
phate as  thus  far  developed  is  from  a  point  about  south  of  Tallahassee, 
following  the  line  of  the  Gulf  at  a  distance  of  20  to  30  miles  around  to 
below  Dade  City  in  peninsular  Florida.  Its  length  is  a  little  less  than 
200  miles.  This  deposit  is  not  continuous,  but  may  occur  at  any  point 
within  this  length.  It  also  extends  into  the  north  of  Florida  quite  to 
the  Georgia  Une  in  the  vicinity  of  the  Suwannee  riveur.  The  width  of 
the  belt  is  between  6  and  10  miles.  Mining  is  by  open  pits,  and  will 
be  conducted  in  the  future  with  the  most  improved  plants.  The  hard- 
rock  phosphate  consists  of  masses  of  bowlders  piled  together  over  large 
areas;  the  actual  depth  of  any  of  these  piles  has  not  been  determined, 
the  greatest  yet  reached  being  about  60  feet  from  the  surface.  Hard- 
rock  phosphate  bowlders  have  been  derived  from  rocks  of  two  geologi- 
cal ages — the  Eocene,  which  has  the  widest  areal  distribution,  and  the 
Miocene,  which  is  found  within  the  comparatively  limited  area  south- 
east of  Tallahassee.  Phosphate  has  also  been  mined  near  Boston, 
Georgia,  a  station  on  the  line  of  the  Savannah,  Florida  and  Western 
Bailroad.    In  the  vicinity  of  Dunnellon,  where  the  hard-rock  region  is 
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crossed  by  the  Withlacoochee  river,  the  phosphate  has  been  broken 
down  and  is  now  dredged  from  the  bottom  of  the  stream  in  a  form  some- 
what altered  from  its  original  condition,  or  as  pebbles.  Vertebrate  re- 
mains occor  in  abundance. 

The  soft-rock  phosphate  occnrs  both  as  a'  deposit  by  itself  and  in  the 
deposits  of  hard  rock,  filling  the  spaces  between  the  bowlders.  It  may 
be  either  clayey  or  sandy  in  its  nature.  It  falls  considerably  below  the 
hard  rock  in  the  percentage  of  phosphate  of  lime,  and  naturally  shows 
a  higher  percentage  of  alumina  and  iron. 

The  land-pebble  phosphate  is  found  in  a  number  of  localities  in  penin- 
sular Florida,  the  center  of  production  at  present  being  in  Polk  county, 
within  a  radius  of  18  miles  of  Bartow.  Thus  far  it  has  been  worked  only 
to  the  west  of  the  Peace  river,  within  12  or  15  miles  of  it,  but  prospectors 
have  reported  its  occurrence  beneath  a  large  part  of  the  surface  between 
Peace  river  and  the  Gulf.  It  is  essentially  a  mass  of  white  phosphatic 
pebbles  lying  in  a  matrix  of  phosphatic  clay  or  sand,  usually  a  combi- 
nation of  the  two.  The  matrix  is  easily  disintegrated  by  water  and  the 
pebbles  are  washed  out  by  appropriate  machinery.  The  pebbles  vary 
in  size  from  grains  to  one  inch  in  diameter,  the  average  being  between 
one-quarter  and  one-half  an  inch.  They  are  hard,  and  usually  pure 
white  or  cream  colored  on  fresh  fracture.  The  percentage  of  phosphate 
which  they  contain  is  about  75  to  80,  but  tfie  yield  of  the  rock  as  mined 
would  not  reach  this  standard.  The  land  pebble  is  found  in  several 
parts  of  Florida,  in  the  vicinity  of  Bartow,  in  connection  with  the  plate 
rock  at  Anthony  and  Sporr,  10  miles  north  of  Ocala,  and  again  north- 
east of  Gainesville,  occupying  an  extensive  area  here.  The  age  of  the 
land-pebble  deposits  is  probably  older  Pliocene.  Land-pebble  mining 
is  developing  rapidly;  the  most  complete  plant  is  that  of  the  English 
company,  seven  miles  south  of  Bartow,  where,  under  favorable  condi- 
tions existing,  enormous  basins  have  been  dug,  in  which  dredges  of 
great  capacity  are  floated.  The  pebble  is  dredged,  washed  by  machinery 
adapted  to  this  purpose,  dried,  and  then  shipped. 

The  river  pebble  is  found  in  bars  in  the  rivers  of  southern  Florida 
the  greatest  production  at  present  being  from  the  Peace  river,  which 
famishes  nearly  the  entire  product.    The  other  rivers  in  southern 
Florida  that  are  known  to  carry  river  pebble  in  quantity  are  the  Ala- 
£a,  the  two  Manatees,  the  Galoosahatchee;  in   northeast   Florida, 
Slack  creek,  a  tributary  to  the  Saint  Johns,  which  enters  the  latter 
stream  about  20  miles  south  of  Jacksonville,  also  frirnishes  a  small 
amount.    Pebble  phosphates  are  also  found  in  many  other  streams 
entering  the  Gulf,  but  thus  far  not  in  workable  quantities.    With  the 
pebbles  the  remains  of  vertebrate  animals  are  often  found.    The  river 
pebble  is  blue  or  black,  from  one  inch  down  in  size,  usually  finer  as  dis- 
tance down  the  stream  is  gained.    It  occurs  as  pebbles,  or  more  rarely 
ds  the  hardened  casts  of  small  mollusks,  which  show  some  attrition  by 
iprater.    In  the  Galoosahatchee  river  the  pebble  is  mixed  with  ordinary 
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shells  of  carbonate  of  lime  washed  out  from  the  Pliocene  and  Post-Plio- 
cene beds  bordering  the  river  above.  The  derivation  of  the  river  peb- 
ble is  probably  very  largely  from  the  land  pebble  deposits,  the  streams 
in  which  they  occur  draining  the  country  occupied  by  these  deposits. 
Some  of  them  may  also  have  been  derived  from  the  hard  rock  phos- 
phate. The  percentage  of  phosphate  of  lime  in  the  river  pebbles  is 
between  58  and  68,  the  average  of  the  cargoes  running  between  60  and 
65  per  cent.  The  river  pebble  is  dredged,  washed,  and  floated  on  the 
river  to  the  works,  where  it  is  dried,  cleaned,  and  made  ready  for 
shipment.    The  phosphate  drying  works  are  very  extensive. 

The  distribution  of  the  phosphate  deposits  in  Florida  as  they  were 
known  in  1889  and  1890  is  well  given  in  the  volume,  Mineral  Industries 
in  the  United  States,  of  the  final  reports  of  the  Eleventh  Census,  which 
also  shows  quantitatively  the  number  of  enterprises  engaged  in  devel- 
oping the  rock  and  their  importance.  In  1891, 215  companies  had  been 
formed  for  work  in  this  field,  and  the  number  is  constantly  increasing. 

Marl, — ^The  production  of  marl  in  the  United  States  during  1889,  as 
determined  by  the  Eleventh  Census,  was  139,522  tons,  valued  at  $63,956. 
In  1890  there  was  a  shght  increase  in  the  production,  which  is  esti- 
mated at  153,620  tons,  valued  at  169,880.  As  heretofore,  Kew  Jersey 
produced  nearly  the  entire  amount,  North  Carolina  and  Arkansas  con- 
tributing only  about  1,500  tons.  The  producers  of  this  substance  in 
Kew  Jersey  are  so  numerous  that  exact  statistics  of  production  and 
value  are  almost  impossible  to  obtain — certainly,  impossible  with  the 
means  at  command — as  Bf  large  percentage  of  the  farms  in  the  marl  belt, 
which  extends  from  Earitan  bay  to  near  the  mouth  of  the  Delaware 
river,  with  an  average  width  of  about  15  miles,  is  underlaid  with  work- 
able deposits  of  marl.  The  open  winters  of  the  past  few  years  have 
tended  to  materially  decrease  the  production  of  marl,  owing  to  the  dif- 
ficulty of  hauling  during  such  seasons.  By  far  the  larger  portion  of 
marl  is  produced  by  farmers  and  sold  to  their  neighbors  or  used  on 
their  own  farms,  which  accounts  for  the  difficulty  of  obtaining  exact 
statistics  on  this  subject,  the  producers  very  rarely  keeping  accurate 
accounts  of  the  amount  of  marl  used  or  sold. 

Canadian  apatite. — ^The  product  of  apatite  in  Quebec  and  Ontario  in 
the  last  few  years  has  been  determined  by  Mr.  E.  D.  Ingall,  of  the 
Canadian  Geological  Survey,  and  is  given  below,  together  with  the  prod- 
uct since  1878.  The  greater  part  of  the  product  came  from  Ottawa 
county,  Quebec;  here  the  producing  mines  are  the  North  Star,  of  the 
Dominion  Phosphate  Company;  the  High  Bock,  owned  by  the  Phos- 
phate of  Lime  Company;  the  Star  Hill  and  Crown  HiU,  of  the  Canadian 
Phosphate  Company;  the  Emerald  mine,  of  the  Ottawa  Company,  and 
the  Blackburn  mine,  inTempleton  Township.  In  Ontario  the  output  is 
largely  the  intermittent  work  of  farmers,  but  there  are  regular  plants 
at  the  Toxton,  Ottly  Lake,  and  Bob's  Lake  mines,  and  at  those  in  North 
Burgess. 
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A1  though  the  higher  grades  of  Canadian  rock  finds  a  very  ready 
market  in  England,  and  receive  1  to  3  cents  more  per  nnit  of  phosphate 
than  most  other  sorts,  the  trade  was  considerably  disturbed  by  the 
Florida  developments.  This  affected  the  price  rather  than  the  ship- 
ments. 

Product  of  Canadian  apatite  from  1878  to  1890, 


Yean. 


1878 
1879 
1880 
1881 
1882 
1883 
1684 


QoAiitity. 


Long  tons. 

8,701 

11.927 

7,974 

15,601 

17, 181 

17,840 

22,148 

Yean. 


1885 

1886 
1887 
1888 
1889 
1890 


QnaDilty. 


Long  ton*. 
24,290 
20,495 
23.600 
22,485 
30,988 
81,753 


) 


GRINDSTONES. 

The  value  of  grindstones  produced  in  the  United  States  in  1889  wa« 
(439^587.  In  1890  the  value  of  the  product  increased  to  $450,000.  To 
this  production  four  States  contributed,  Ohio,  Michigan,  South  Dakota 
and  OaUfornia,  named  in  the  order  of  importance.  It  is  difficult,  if  not 
practically  impossible,  to  separate  the  product  of  Ohio  and  Michigan, 
as  many  producers  operate  in  both  States  and  the  manufacture  of  the 
finished  stones  is  carried  on  principally  at  Cleveland,  Ohio.  These  two 
States  contribute  about  98  per  cent,  of  the  entire  product. 

The  following  tables  show  the  value  of  the  grindstones  produced  in 
the  United  States  since  1880  and  the  imports  from  1868  to  1890. 

Value  of  grindstanes  produced  in  the  United  States,  1880  to  1890,  inolueive. 


Yean. 


1880 
1881 
1882 
1883 
1884 
1885 


Value. 


1500,000 
500,000 
700, 000 
600,000 
570,000 
500,000 


Years. 


1886 
1887 
1888 
1880 
1890 


Value. 


$250,000 
22i,400 
281,800 
439.587 
450,000 


Orindstonea  imported  and  entered  for  oonaumption  in  the  United  Statee,  1868  to  1890,  in- 

elusive. 


Years  ended— 


June  80, 1868. 

1860. 

1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876- 

1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 
Deo.  31,1886. 

1887. 

1888. 

1880. 

1B90. 


Finished. 


Qnantity. 


Long  tona. 


385 
1,202 
1,437 
1,443 
1,373 
1,681 
1,245 
1,463 
1,603 
1,573 
2,064 
1,705 
1,755 


Value. 


125.640 
15, 878 
29,161 
43,781 
13,453 
17, 033 
18,485 
17.642 
20,262 
18,546 
21.688 
24,004 
24,375 
30,288 
30,286 
28,055 


Unfinished  or  rough. 


Quantity. 


Long  tons. 


-3,957.15 
10, 774. 80 
8,370.84 
7,721.44 
7,656.17 
6,079.34 
4,979.75 
3.609.41 
4,584.16 
4, 578. 59 
5, 044. 71 
5,945.61 
6,945.63 


Value. 


$35,215 
99.715 
96,444 
60,035 

100,494 
04,900 
87. 525 
90,172 
60,927 
58,575 
46,441 
52,343 
51,899 
56,840 
66,989 
77,797 


Total 
value. 


$60,855 
115, 563 
125,605 
104,716 
113.047 
111,  933 
106.010 
107,814 
00,189 
77,121 
68,120 
77,247 
76,274 
87.128 
97,225 
105,852 
86,286 
50,579 
(a)39, 149 
(a)50, 312 
(a)51,795 
(a)67, 720 
(a)46, 115 
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INFUSORIAL  EARTH. 

The  product  in  1889  amounted  to  3,466  short  tons,  valued  at  $23,372. 
In  1890  the  product  was  2,537  tons.  Of  this  amount  2,532  tons  were 
marketed,  realizing  $50,240.  The  difference  in  value  as  appearing  be- 
tween the  products  of  1889  and  1890  is  not  due  to  any  notarble  rise  in 
the  price,  but  simply  to  the  value  being  estimated  at  different  stages 
of  preparation.  In  California,  for  instance,  the  amount  of  crude  earth 
produced  was  39  tons,  but  this  was  sold  only  in  the  form  of  <<  Callustro  " 
preparations,  valued  at  (10,335.  The  mines  at  Dunkirk,  Maryland, 
produced  1,500  tons  and  those  of  Pope's  Creek  560  tons,  with  an  aggre- 
gate value  of  $29,000.  The  remainder  of  the  product  was  from  Connecti- 
cut, Nevada,  and  New  Hampshire.  Thirty-five  tons  of  earth  carried 
over  from  production  in  previous  years  were  marketed  from  New  Jersey, 
but  none  was  mined  in  that  State  during  the  year. 

The  production  of  infusorial  earth  in  18B0,  according  to  the  Tenth 
Census,  wa«  1,833  short  tons,  valued  at  $45,660,  or  about  $25  per  ton. 
The  product  for  the  subsequent  years  is  shown  in  the  following  table 
The  figures  for  1889  are  from  the  Eleventh  Census. 


Production  of  i^fuBorial  earth  from  1880  to  1890. 


1880 
1881 
1882 
1883 
1884 
1885 


Short  toua. 

Valne. 

1,833 

145,660 

1,000 

10,000 

1,000 

8,000   ' 

1,000 

5,000 

1,000 

6,000 

1,000 

5,000 

Yean. 


1886. 
1887. 
1888. 
1889. 
1890. 


Short  tOBB. 


1,200 
8,000 
1,500 
3,466 
2,532 


Value. 


$6,000 
15.000 
7,500 
23,372 
60,240 
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OILSTONES,  W^HETSTONES,    ETC. 

Total  product  in  1889,  2,991  short  tons,  valued  at  the  quarries  at 
♦32,980. 

The  product  in  1890  consisted  of  761,348  pounds  of  Washita  and 
Arkansas  oilstone,  valued  at  the  quarries  at  $12,384;  15,000  gross  of 
scythestones,  valued  at  $46,000;  500,000  pounds  of  Hindostan  and 
Orange  stone,  valued  at  $10,275;  2,000  pounds  of  Labrador  oilstone, 
valued  at  $250,  and  8,000  pounds  of  chocolate  whetstones,  valued  at 
$1,000.  The  total  value  of  the  1890  product,  as  above,  was  $69,909. 
In  this  the  value  is  taken  for  the  manufactured  product,  with  the  ex- 
ception of  the  Arkansas  and  Washita  oilstone.  This  is  quarried  in 
Arkansas,  shipx)ed  in  its  rough  state  to  Few  Hampshire,  and  there 
made  into  the  oilstones  of  commerce.  The  difference  in  the  value  of 
the  product  in  1889  and  1890  is  due  to  the  fact  that  the  value  of  the 
entire  product  of  the  former  year  was  taken  in  the  rough  state.  The 
producing  States  remain  as  heretofore  noted,  Arkansas,  Indiana,  New 
Hampshire,  and  Vermont. 

Imports  ofwkeUtoneB  and  razor  hones  for  the  years  1880  to  1890. 


Yean  ended— 

Valae. 

Years  ended — 

Value. 

June  30. 1880 

$14, 185 
16,631 
27. 882 
30. 178 
26,513 
21,434 

Dec.  31.  1886 *: 

$21. 141 
24,093 
30,676 
27,400 
37,454 

1881 

1887 

1882 

1888 

1883 

1889 

1884 

1890 

1886 
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CEMENT. 


Production. — ^The  following  table  shows  the  product  of  the  natural 
lock  cements  in  the  leading  districts  during  the  years  named: 

Product  of  natural  cement  in  1889, 1890,  and  1891, 


LooaUties. 


Boeendale,  New  York 

Louisville,  Kentucky 

Buffalo  and  Akron,  Mew  York 

Lehigh  Valloy ,  Pennsylvania 

Hilwankec,  WiMConnin 

Uticaand  La  Salle,  Illinois 

Potomao  River 

Fort  Scott,  Kansas 

Mankato,  if  innesota 

Onondaga  and  Schoharie  counties.  New  York 

Virginia,  Georgia,  Texas,  Ohio,  MisHouri,  and  New 
luxico 

Totals 


1889. 

1890. 

BarrtU, 

Barrda. 

2,5i7,225 

2,683,570 

1,338,464 

1, 533, 579 

682,275 

608,306 

350,000 

450.000 

350,000 

400,000 

850.000 

400,000 

200,000 

200,000 

150,000 

150,000 

78.912 

87.650 

225,000 

202,000 

270,000 

277,000 

6,531,876 

7,082,204 

1801. 


BarrtU. 
2, 815, 010 
1.501,200 
745,450 
520,000 
425,000 
450, 000 
250, 000 
140,000 
101, 875 
215,000 

288,000 


7,451,535 


The  above  statement  was  compiled  at  the  closd^  of  the  year  1891  by 
Mr.  U.  Gummings,  who  has  collected  statistics  of  this  character  for  many 
years.  In  prei)aring  a  statement  of  the  technical  features  involved  in 
cement  manufacture  for  the  report  to  follow  the  present  volume,  Prof. 
Spencer  B.  Kewbury  has  made  an  independent  canvas  of  the  entire 
country  and  the  following  table  shows  the  results  of  this  work.  The 
wonderfully  close  agreement  of  the  two  statements  is  especially  grati- 
fying from  the  difficulty  of  securing  returns  with  such  remarkable 
promptness  from  scattered  producers  who  are  also  engaged  in  very  act- 
ive competition.  The  agreement  would  be  even  more  striking  if  the 
grouping  of  districts  had  been  identical. 

FriMuet  of  hydraulio  cement  in  the  United  States, 

BT  8PSMCBB  B.  BSWBUXT. 


Works. 


Georgia 

niindis,  ntica  and  La  SaUe 

Indiana  and  Kentucky  (Loulnville  region) . .. 
KanMM  and  MiHrtonri  (Kansas  City  and  Fort 

Scott) 

Maryland,    Hagerstowu,    Comberland,    and 

Hancock 

Minnesota,  Mankato 

New  York,  Onandaga  county 

New  York,  Ulster  connty , 

New  York,  Schoharie  county 

New  York,  BufAilo  and  Akron 

Ohio,  BelUiire  and  Sew  Lisbon 

Pennsylyania  (Lehigh  Valloy) 

Tennessee^  Chattanoo^^a 

Utah,  Salt  Lake  City 

Virginia  and  West  Virginia 

Wisconsin,  Milwaakee 

Total  


1 

2 

11 

2 

8 

1 
8 

17 
1 
4 
2 
6 
1 
1 
2 
1 


1890. 


Barrels. 


40,000 

383,117 

1,533,570 

176,000 

223.200 

87,650 

281.086 

2,683,570 

25, 857 
765.734 

57,000 
555,000 

48,423 


20,000 
450,000 


63  17,308,734 


Value. 


$40,000 

292,784 

1, 150, 184 

122,600 

203,786 

65,787 

183,268 

2.213.962 

20,286 
660,277 

50,000 
434,000 

43,540 


15,000 
180,000 


6,682,248 


1801. 


Barrels. 


40,000 
400,877 
1, 513, 009 
135,000 

204,000 

101, 875 
288,041 
2,815,010 

27,055 
788,300 

70,000 
095,000 

33.100 
5,000 

20,000 
460,000 


7,607,067 


Valne. 


$40,000 

276,931 

983,456 

•4,000 

187,856 

76.406 

188,  OU 
2,252,008 
21,644 

676,283 
68,000 

636.600 
36.026 
10,000 
15,000 

150.000 


6, 512. 153 
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HINERAI4  BESOURCES. 


Product  of  Portland  oement  in  ike  United  8tate$  in  1890  and  1891. 

BT  SPKNCBB  B.  ITBWBUBT. 


CalifoniiA.  Rvi  Diego 

Colorado,  ATenver 

DakotA,  Yankton 

Indiana,  South  Bond 

Kew  York,  Onondaga  county,  Buffalo,  eto 

Ohio,  Bellefontaiiie  and  Colamhns 

Pennsylvania,  Lehigh  and  Lawrence  counties 


Total. 


Works. 


1 
1 
1 
1 
5 
2 
7 


l8 


1890. 


Barrels. 


12,500 


15.000 

65,000 

22,000 

221,000 


335,500 


Yalae. 


140.000 


36,000 
140,000 

49,000 
439,050 


1881. 


Barrda. 


5,000 
12,500 
31, 813 
15,000 
87,000 
35,000 
268,600 


704,050       454,813 


Valaew 


$15,000 
40,000 
71,579 
36,000 

290,000 
82,000 

632,860 


1.067,429 


Price. — ^The  average  price,  considering  all  grades  of  natural  rock  ce- 
ment, was  72  cents  per  barrel  in  1889,  70  cents  per  barrel  in  1890,  and 
68  cents  per  barrel  in  1891,  This  is  for  cement  in  wood.  The  lower 
prices  are  due,  to  a  considerable  extent,  to  fierce  competition  in  the 
West.  Fully  one-half  of  the  cement  sold  at  Buffalo,  New  York,  and 
all  x>oints  west  of  that,  is  in  sacks.  All  cement  sold  in  Buffalo  and  west 
of  it  is  rated  at  265  pounds  to  the  barrel,  all  sold  east  of  Buffalo  con- 
tains 300  pounds  to  the  barrel,  and  Portland  cement  is  380,  so  that  there 
are  three  different  weights  for  a  barrel  of  cement  in  this  countiy.  The 
fact  that  Portland  cement  is  frequently  said  to  do  better  than  the  nat- 
ural cement  may  be  in  many  cases  due  to  the  fact  that  one-third  more 
cement  is  given  to  the  barrel. 

Cement  imported  and  entered  for  ooneumption  in  the  United  Statee,  1868  to  1890, 


Years,  (a) 


1868. 
1809. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 


Quantity. 


BarreU. 


Valne. 


♦16, 
9. 

18. 

52, 
172, 
209, 
286. 
201. 
247, 
201, 
184, 
212, 


168 
855 
057 
103 
830 
097 
429 
741 
200 
071 
086 
719 


Tears,  (a) 


1880 
1881 

1882. 
1883. 
1884. 
1885. 
1883. 
18H7. 
1888. 
1889. 
1890. 


Qoantity. 


Barrel*, 


370,406 

456,416 

(6)585,768 

654,396 

915.255 

»14,095 

»,504 

1, 740, 356 

1,040,186 


Value. 


$373,284 

441.513 

683.684 

802,204 

825.095 

874,070 

962,680 

1.470,^46 

1,731,466 

1.704.253 

2,240,741 


a  Calendar  years  ending  December  31  from  1886;  previous  years  end  June  SO. 
6 Classed  simply  as  cement;  kind  not  specified  since  1883.    It  is  probable,  how-ever,  tbat  about  96 p«r 
cent  of  the  total  imports  is  Portland  cemout. 

Lime  and  cement  of  domeeiio production  exported  from  the  United  States,  1864  to  18$0, 


Tears,  (o) 

Quantity. 

Value. 

Tears,  (a) 

Quantity. 

Value. 

1864 

Barrtlt. 

186,386 
04,606 
61,490 
51.585 
69,218 
62,848 
60.U8U 
1-8.  630 
77,668 

1879 

1880 

BarreU. 
6u,6-i7 
41,989 
67. 6.'i5 
67,030 
74,687 
65.788 
79,627 
83,247 
c:'..  r.JO 

lOU.  070 
89, 9D5 
86,963 

$74,097 

52,584 

83.598 

100,169 

120,156 

108.437 

127, 533 

123.667 

97.771 

147.309 

142,298 

152.206 

1870 

1971 

31, 175 
27,575 
39.680 
27,873 
41.  349 
64  087 
53.827 
78,341 
82,507 

1881 

1882 

IB <1. ...... .......... 

1Q79 

1883 

Xol 6. ................ 

1873 

1884 

1874 

Jo<K>.  ................ 

18S6 

JoO. ......... ....... 

1870 

1887 

IftOA 

1877 

lATfl 

97,923 
08,384 

1889 

XO fO.... a.. .•••■.••.. 

1890 

^Calendar  yean  ending  Deoember  81  ttma  1886  to  1800;  proyloiis  ymn  end  Jnna  9%, 
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New  developments. — ^A  new  and  important  discovery  of  cement  rock 
was  made  during  1890  in  the  coast  range  of  mountains  near  Sierra  Peak, 
about  3^  miles  southwest  of  South  Eiverside,  in  southern  California. 
It  IS  owned  and  controlled  by  Messrs.  Fraser  Brothers  of  South  Biver- 
side,  California. 

It  comprises  about  330  acres  in  extent,  and  is  fully  90  feet  in  thick- 
ness. 

It  lies  in  horizontal  strata,  the  edges  being  exposed  in  a  cafion  passing 
through  it.  It  is  capped  in  most  places  by  3  to  5  feet  of  limestone. 
The  deposit  lies  partly  in  Orange  and  partly  in  San  Bernardino  coun- 
ties, the  county  line  running  north  and  south  through  its  eastern 
jwrtion. 

A  thorough  examination  ot  Uiis  deposit  was  made  during  the  spring 
and  summer  of  1891  by  a  competent  authority  on  cements,  and  it  de- 
veloped qualities  as  good  as  any  known  cement  deposit;  only  trifling 
variation  exists  in  the  proportion  of  ingredients  between  the  upper 
and  lower  layers,  and  a  thorough  admixture  of  the  different  layers,  cal- 
cined and  ground  together,  resulted  in  a  cement  showing  the  following 
analysis  : 

Composition  ofoementfrom  South  Rivernde,  California, 


Silica 

Alnmina 

Lime 

Magnesia  . . . 
Oxide  of  lion 
Alkalies  .... 

Total.. 


Percent. 


24.34 
8.56 

63.62 
0.40 
2.08 
1.00 


100.00 


The  rock  is  blue-black  in  color,  and  is  extremely  fine  grained,  hard 
and  compact,  the  fracture  conchoidal. 

A  series  of  tests  of  the  cement  extending  over  a  period  of  eight 
months  exhibit  no  signs  of  shrinking,  swelling,  checking,  or  disintegra- 
tion. It  bears  submersion  immediately  after  being  made  up  into  balls, 
patties,  or  briquettes,  and  it  neither  heats  nor  falls  down,  and  its  in- 
duration is  in  perfect  keeping  with  the  laws  governing  the  action  of  first 
quality  hydraulic  cements.  Several  experiments  were  made  as  to  its 
Portland-making  qualities,  and  it  was  found  that  a  first  quality  of 
Portland  cement  can  be  produced  without  the  admixture  of  any  ex- 
traneous material  whatever,  as  shown  by  the  analysis. 

The  Portland  experiments  were  made  by  grinding  the  various  layers 
together  in  the  raw  state,  then  moistening  sufficiently  to  press  into  balls 
or  cakes,  and  exi)osing  to  a  white  heat  until  the  point  of  incip- 
ient vitrifaction  was  reached,  the  clinker,  after  a  gradual  cooling,  was 
reduced  to  powder  and  spread  out  in  a  thin  layer  for  a  week,  and  then 
made  into  briquettes  and  tested  in  the  usual  way — ^by  tensile  strain  per 
square  inch* 
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The  foIlowiDg  table  is  the  average  result  of  many  tests: 

TesU  of  South  Bivernde  Portland  <wmiiI. 


Honnin 
air. 

Days  in 

watar. 

Bseaking 

strong 

peraonare 

inch. 

1 

1 
1 

1 

7 

SO 

Poundf, 
185 
280 

475 

The  table  following  is  the  result  of  several  hundred  tests  of  the  cement 
made  after  the  manner  of  natural  cements,  by  first  calcining  the  rock, 
then  reducing  it  to  powder.  All  stages  of  calcination  was  resorted  to 
from  an  under-bum  up  to  the  melting  point,  with  a  view  to  the  de- 
velopment of  imi)erfections,  if  any  existed: 

TesU  of  natural  cemontfrom  South  Bivernde,  California, 


Hours  in 
air. 

Days  in 
water. 

Average 

breaking 

strength 

per  square 

inch. 

Hoars  in 
air. 

Days  in 
water. 

Arerage 

breaking 

strength 

persqaare 

incti. 

1 
1 
1 
1 

1 

7 

14 

21 

Pound*. 
115 
178 
223 

250  ; 

1 

1 
1 
1 

28 

00 

210 

Poundt. 
201 
854 
485 

A  bed  of  good  bituminous  coal  about  7  feet  thick  probably  underlien 
the  entire  cement  rock  deposits,  as  it  is  mined  on  both  sides  of  the 
mountain  range  adjacent  to  the  cement  deposits,  and  it  is  probable  that 
the  coal  can  be  reached  at  a  reasonable  depth  by  sinking  a  shaft  in  the 
canon  mentioned,  and  the  shaft  would  undoubtedly  pass  through  a  bed 
of  snowy  gypsum  of  at  least  40  feet  in  thickness,  judging  from  the  ex- 
posures on  both  sides  of  the  narrow  mountain. 

Fo  cement  is  produced  in  California,  the  entire  Sl^)ply  coming  from 
Europe,  amounting  in  the  aggregate  to  upwards  of  a  million  barrels 
during  the  year  1891. 

Two  or  three  attempts  have  been  made  to  produce  artificial  Portland 
cement  in  that  State,  but  the  excessive  cost  has  tended  to  a  discontin- 
uance of  that  industry.  Therefore  the  discovery  of  this  vast  body  of 
cement  rock,  containing  upwards  of  300,000,000  barrels  of  the  raw  ma- 
terial, from  which  a  cement  of  most  excellent  quality  can  be  produced 
at  a  very  low  cost,  must  prove  of  incalculable  value  to  the  people  of 
that  State,  as  it  is  located  in  the  very  heart  of  the  famous  orange  belt, 
where  the  demand  for  cement  for  the  construction  of  irrigation  dams, 
canals,  and  pipe  lines  is  already  immense,  yet  increasing,  and  must  con- 
tinue to  increase  for  many  years  to  come. 

A  first-class  cement  plant  capable  of  producing  1,200  barrels  per  day  is 
projected  and  will  probably  be  put  in  operation  during  the  season  of  1892 
on  the  line  of  the  Sante  F6  railroad  system  at  South  Riverside,  Califor- 
nia^  the  rock  to  be  brought  down  to  the  plant  by  a  narrow-gauge  system. 
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Total  product  in  1889, 267,769  short  tons;  value  as  first  sold,  9764,118. 
Total  product  in  1890, 182,995  short  tons;  value  as  first  sold,  9574,523. 
The  total  amount  of  gypsum  produced  in  the  United  States  in  1890 
was  84,774  short  tons  less  than  during  1889.    The  decrease  in  value 
was  $189,695.    Ninety  per  cent,  of  this  loss  will  be  covered  by  the  de- 
crease in  Michigan  and  New  York,  the  aggregate  output  in  these  two 
States  alone  being  76,595  tons  less  in  1890  than  in  1889,  and  showing  a 
total  decrease  in  value  of  $188,024.    The  falling  off  in  New  York  was 
due  to  the  exceptionally  wet  weather  which  prevailed  during  the  year. 
The  entire  product  of  the  State  is  used  as  land  plaster,  which  is  most 
useful  during  a  dry  season.    This  assistance  not  being  needed  when 
plenty  of  rain  has  fallen,  the  production  of  ^rpsum  decreases  accord- 
ingly.   The  production  in  Michigan  in  1889  was  unusually  large.    One 
concern  reporting  a  large  output  in  that  year  produced  no  gypsum 
in  1890.    The  mill  of  Mr.  Lorin  Day,  at  GrandviUe,  was  burned  May 
19, 1890.    The  null  was  rebuilt,  but  produced  nothing  more  during  the 
year  (a). 

An  interesting  feature  of  the  gypsum-producing  industry  is  the  obser- 
vation of  the  conditions  in  which  it  is  marketed  in  the  different  produc- 
ing localities.  A  limited  amount  is  sold  in  the  condition  as  mined. 
The  sales  in  this  particular  in  1890  were  limited  to  New  York,  Ohio, 
and  Virginia.  This  portion  of  the  product,  though  originally  sold  crude. 
Is  used  as  a  fertilizer. 

The  distribution  of  the  total  product  may  be  seen  from  a  study  of  the 
fi>llowing  tables,  showing  the  production  in  1889  and  1890,  by  States: 

Production  ofgyptum  in  1889,  5y  States. 


Stotes. 

Amoant 

pro- 
daoed. 

Amoant 

sold 

credo. 

Valae. 

Amoant 

sold  as 

land 

plaster. 

Valae. 

Amoant 

of  gyp. 

sam  cal- 
cined Into 
plaster 

OfParis 
or  staoco. 

Arooant 
of  plaster 
ofParis 
or  stucco 
after  cid- 
cining. 

Valae. 

Total 
value. 

CallfomU 

Short 

torn. 

3,000 

7,700 

21,784 

17,332 

131,767 

52,008 

9,920 

320 

016,000 

6,838 

d500 

Short 
tons. 

Short 
ton*. 

Short 

tont, 

3,000 

7,600 

7,350 

17,332 

42,583 

Short 

tons. 

2,250 

4,325 

5.507 

613,806 

32,434 

130,000 
28,800 
32,250 
94.2:i5 

215,497 

$30,000 
28,940 
55,250 
04,235 

373, 740 
79, 476 
51, 491 
2,050 
25,000 
20.336 
3,000 

Colorado 

100 
14,434 

$140 
23,000 

Iowa ....... 

Kmijum 

Michigan 

New  York  .... 

35,100 

21,537 

106 

$.15,100 

21,642 

212 

54,084 

31,071 

2,744 

123,143 

57,834 

9,004 

Ohio 

7,070 
320 

5,656 
253 

41,675 
2,650 

Soath  Dakota . 

Utah 

16,000 
500 

25,000 
750 

Virginia 

Wyoming 

6,338 

19,586 

500 

390 

8,000 

Total 

287,760 

73,243 

82,704 

108,771 

233,307 

86,755 

64,711 

448,107 

764,118 

•Kr.  Lorin  Day's  new  mill  was  bnmed  May  18,  1891. 

frOf  the  Kansas  prodaot  6U0  tons  were  made  into  flieproof  oementi  prodacing  400  tons  of  oemenl 
Tshiod  at  $8,000. 
e  Estimated,  and  ralue  given  for  crade  materiaL 
d  Began  operations  November  1, 1889. 

778  MJN 30  Wfc 
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Froduotian  of  gypsum  in  1890,  by  States. 


States. 


Colorado 

Iowa 

A.anRas  ••••«■••' 

Michigan 

New  York 

South  Dakota . 

Virginia 

Other  States  a. 

Total..... 


Total 
amount 

pro- 
duced. 

Amount 

sold, 

crude. 

Value. 

Amount 

ground 

into 

land 

plaster. 

Value. 

Short 

tons. 

4,580 

20,900 

20,250 

74, 877 

32,903 

2.900 

6,350 

20,235 

Short 
tons. 

Short 

tons. 

50 

2,900 

80 

12, 714 

29,831 

2  900 

4,948 

3,102 

$125 
2,350 

215 

"15,066 
3,072 

$15,000 
2,858 

28,080 

70,235 

7,750 

100 
670 

150 
1,140 

20.632 
12,727 

182,995 

18,742 

10,148 

56,525 

143,014 

Amount 
caloined 


)foro 
calcin- 
ing). 


Short 
tons. 
4.530 
18,000 
19.420 
47,163 


Value 

(after 

oalcin- 

ing). 


$21,025 
45.000 
72,242 

148,110 


16,563     125,075 


105,676  I  412,361 


Stocks 

Jan.  1, 

1801. 


Short 
tons. 


750 


v«ln         '^ 


▼alo^ 


l.i 


2,052 


J,7S0/ 
138. 9«/ 

wm5| 


•Ohio,  California,  and  Wyoming. 

In  addition  to  the  two  States  named,  in  whicli  the  product  for  1890  was 
much  less  than  in  1889,  there  was  a  decreased  output  in  Colorado,  Iowa, 
Utah  and  Virginia  (a).    The  States  showing  increased  production  were 
California,  Kansas  (a),  South  Dakota  and  Wyoming.    The  following 
table  is  arranged  to  show  the  total  amount  and  value  of  gypsum  pro- 
duced in  each  State  for  both  years,  with  increases  and  decreases  i 
1890: 

Comparative  statiatios  of  gypsum  production  for  two  years. 


States. 

Total  product 

Inorease. 

Decrease. 

Total  value. 

Increase. 

1 

Decreas^^ . 

1880. 

1800. 

1880. 

1890. 

Oolorado  ..•••... . 

Short 

tons. 

7,700 

21, 789 

17, 832 

131,767 

52,608 

320 

6,ai8 

29,420 

Short 

tons. 

4,580 

20,000 

20,250 

74,877 

32,903 

2,900 

6.350 

20,235 

Short 
tons. 

Short 
tons. 
3,120 
884 

128,040 
55.250 
04,235 

373, 740 

79,476 

2,650 

20, 336 

100,491 

122,050 
47.350 
72,457 

192.099 

73,093 

7,750 

20,782 

138, 942 

•«.89«» 
7,90«Z» 

isiiiJ  -■_ 

6,3S^« 

Iowa 

Kansas 

2,018 

Michigan 

New  York 

South  Dakota. . . . 
Virffioia 

56.800 
10,705 

2,580 

$5,100 

446 

20,451 

488 
0.185 

Other  Stote8(fr).. 
Total 

267,769 

182,005 

e84,774 

764,118 

574,523 

el80,5»^ 

1 

a  Kansas  has  an  increased  product  and  decreased  value.    Virginia  decreased  product  and 
value. 
b  Includes  California,  Ohio,  Utah,  and  Wjfoming. 
s  Ket  decreases. 
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The  following  table,  showing  the  annual  product  of  lan^  plaster  and 
(tacco  in  Michigan,  is  taken  from  the  annual  report  of  Mr.  Charles  D. 
Liawtoni  commissioner  of  mineral  statistics: 

Amawii  of  land  plaster  and  stnoco  produced  in  Michigan, 


PreTioua  to  1866 

1866 

1867...., 

ProTioas  to  1868 

1868 

1860 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 


Land  plaster. 
(Short  tona.) 


100.000 
14,004 
17,438 


28,837 
29,996 
31,437 
41,126 
43(536 
44.972 
39,126 
27,019 
039, 131 
040,000 


Staooo. 

(Barrela  of 

300  poonda.) 


080,000 
34,966 
41,187 
46,179 
48,685 
59,767 
82,453 
82,449 
61,120 
64,386 

o55,000 


Years. 


1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


Land  plaster. 
(Short  tuna.) 


40,000 
43,658 
49, 570 
33,178 
37,821 
33,227 
27,888 
28,184 
29,378 
28,794 
22,177 
19,823 
29,500 


Stacoo. 

(Barrels  of 

800  pounds.) 


48,346 
50,800 
106,004 
112, 813 
135, 165 
201,183 
156, 677 
141, 575 
153, 274 
170, 167 
196,698 
206,080 
238.700 


•  Partly  estimated. 
Ofrpmim  imported  into  the  United  States  from  1867  to  1890. 


YMia  ended— 

Total. 

Ground  or  calcined. 

Unground. 

Value  of 
manufac- 
tured plas- 
ter of 
ParU. 

Quantity. 

Value. 

Quantity. 

Value. 

Jane  80, 1867 

1868 

1860 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

Deo.  31,1888 

1889 

1890 

$126,281 
114. 350 
186,612 
148,720 
154,013 
168,873 
165, 459 
170, 901 
171,096 
179, 070 
162,  917 
140,  587 
125,542 
150, 409 
171,724 
200,922 
218.969 
210,904 
173, 752 
153,338 
195,890 
190,787 
220,140 
229.859 

Long  tons. 

$29,895 
33,988 
52,238 
46, 872 
64,465 
66,418 
35.628 
36,410 
52,155 
47,588 
49,445 
33,496 
18,339 
17,074 
24,915 
63,478 
44,118 
42,904 
64,208 
37,642 
33,736 
20,764 
40,291 
65,250 

Long  tons. 

97,951 

87.694 

137.039 

107, 237 

100,400 

95,339 

118,926 

123, 717 

93,772 

139,713 

97,656 

89,239 

96,963 

120,827 

128,607 

128,382 

157,851 

166, 310 

117, 161 

122,270 

146,708 

156,697 

170,965 

171,289 

$05,386 
80,362 
133,430 
100, 416 
88,256 
99,902 
122, 495 
130, 172 
115,664 
127,084 
105. 629 
100,102 
99,027 
120,642 
128,107 
127,067 
152, 982 
168,000 
119,544 
115,096 
162, 154 
170,023 
179,849 
174,609 

$844 

1.432 

1,292 

2,553 

7,336 

4,319 

3,277 

4,398 

7,843 

6,989 

8,176 

12,603 

18,702 

20,377 

(o)  21, 809 

5,737 
4,291 
4,996 
6,418 
6,911 
4,814 
3,340 
6,466 
7,668 

•Not  specified  sinoe  1883. 
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The  only  locality  producing  fluorspar  continues  to  be  at  Eosiclaire, 
Illinois.  The  product  in  1889  was  9,500  short  tons,  valued  at  $45,835. 
In  1890  there  was  a  decrease  in  production,  the  product  being  8,250 
short  tons,  but  an  advance  in  the  price  increased  the  value  to  $55,328. 
The  following  table  exhibits  the  annual  production  of  this  mineral  since 
1882: 

Ptoduetion  offluarapar  in  the  United  State$from  188t  to  1890, 


1882 
1883 
1884 
1885 
1886 


Quftntity. 


Short  torn. 
4,000 
4,000 
4,000 
6,000 
5,000 


Value. 


120,000 
20,000 
20.000 
22.500 
22,000 


Yean. 


1887 
1888 
1889 
1800 


QaaQtity. 


Short  tons. 
5,000 
6,000 
9,500 
8,250 


Valae. 


$20,000 
30,000 
45,&35 
55.328 


Regarding  the  reintroduction  of  fluorspar  for  metallurgical  uses,  Dr. 
Foehr,  of  Germany,  has  contributed  the  following  to  the  Chemiker 
Zeitung: 

^^  Fluorspar  was  considered  an  indispensable  flux  until  the  commence- 
ment of  this  century;  it  diminishes  the  loss  of  metal  and  was  then  the 
only  energetic  means  of  reducing  the  melting  point  of  slag  from  ores 
carrying  a  high  percentage  of  clay  and  zinc.  Without  fluorspar  very 
refractory  ores  could  not  be  smelted  at  all. 

^^  Gradually,  however,  as  the  blast  fiirnaces  and  smelting  apparatus 
were  improved,  fluorspar  was  superseded  by  lime  and  other  cheap 
fluxes,  but  of  late  its  use  has  been  reintroduced  into  nearly  all  branches 
of  metallurgy. 

"  While  fluorspar  is  regarded  merely  as  a  material  to  unite  with  ex- 
cessive silicic  acid,  the  possibility  of  its  adoption  is  surprising  in  view 
of  the  fact  that  the  cost  of  fluorspar  is  six  to  seven  times  greater  than 
that  of  limestone  while  the  reactions  of  fluorspar  and  limestone^  respec- 
tively, 

20aP,  +  3SiO,  =  20aSiO3  +  Si^a  and 
SCaCOa  +  3SiO, = SOaSiO,  +  30O, 

show  that  the  quantitative  economy  in  fluxing  with  fluorspar  compared 
with  limestone  is  as  156  to  300.  The  fact  is,  however,  that  one  part  of 
fluorspar  goes  farther  than  ten  parts  of  limestone.  The  former  is  spe- 
cially effective  in  reducing  the  quantity  of  fuel}  it  forms  two  parts  of 
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slag  where  limestone  forms  three,  and  it  forms  possibly  also  flaorsilicatey 
whereby  heat  is  likely  to  be  liberated, 

"  While  the  rather  high  price  of  fluorspar  prevents  its  use  in  the  pro- 
duction of  ordinary  white  and  gray  pig  iron,  it  has  proved  a  rapid  and 
energetic  solvent  in  blast-furnace  work,  where  it  is  blown  in  as  i>owder 
through  the  nozzles. 

^<  In  making  silicon  iron,  fluorspar  plays  a  more  important  part.  A 
ferro-silicon  iron,  with  10  per  cent,  silicon,  made  specially  in  Upper  Si- 
lesia, is  almost  indispensable  for  works  that  make  very  tough,  deep  gray 
castings.  This  ferro-silicon  can  be  obtained  in  any  ordinary  blast  fur- 
nace from  any  siliceous  iron  ore  if  it  is  only  fluxed  with  fluorspar  and 
the  slag  is  strongly  basic.  The  fluorspar  reduces  the  silicon  energet- 
ically; at  all  events,  fluorsilicon  is  formed  which  is  reduced  to  silicon  by 
the  hydrogen  contained  in  the  furnace  gases,  and  possibly  also  directly 
by  the  coke.  It  does  not  seem  impossible  that  the  greatly  increased 
price  for  coke  will  result  in  a  reintroduction  of  fluorspar  as  a  fuel-sav- 
ing flux  in  the  manufacture  of  foundry  pig,  particularly  as  even  a  very 
small  quantity  of  fluorspar  added  to  the  charge  at  once  raises  the  prod- 
uct to  No.  1  deep  gray  pig,  rich  in  graphite. 

"The  remarkable  property  of  fluorspar,  that  it  facilitates  the  reduction 
of  the  most  diflerent  bodies — a  property  common  to  almost  all  the  fluor- 
ides— makes  it  a  valuable  flux  in  the  production  of  spiegeleisen.  It  has 
long  been  known  that  fluoride  of  manganese,  as  well  as  a  mixture  of  a 
manganese  combination  with  fluorspar,  can  comparatively  easily  be  re- 
duced to  metallic  manganese  by  means  of  sodium.  This  reaction  served 
Brunner  in  his  successful  attempts,  the  first  ever  made,  to  produce  me- 
tallic manganese  in  large  quantities.  The  modem  application  of  this 
method  to  the  blast  furnace  substitutes  carbon  for  sodium.  A  highly 
basic  slag,  rich  in  fluorides,  seems  nearly  indispensable  for  the  produc- 
tion of  a  rich  ferro-manganese  in  the  blast  furnace. 

"The  property  of  fluorspar  of  carrying  phosphorus  into  the  basic 
slag  has  n^ever  been  of  special  importance  as  far  as  pig  iron  is  con- 
cerned, but  it  is  utilized  by  the  Krupp  &  BoUet  methods  of  dephos- 
phorizing pig  in  the  basic-lined  cupola  furnace.  While,  at  all  events 
in  the  blast  furnace  process,  the  property  of  calcium  fluoride  of  forming 
an  easily  melting  slag  with  phosphates  is  of  some  importance,  fluorspar 
in  the  process  of  purifying  the  pig  iron  serves  probably  only  as  a  flux 
for  the  highly  basic  lime  slag  saturated  with  phosphorus. 

"  In  the  Thomas  process  too,  and  even  in  the  Bessemer  converter,  fluor- 
spar is  in  recent  practice  being  added  in  small  quantities  for  the  pur- 
I)Ose  of  concentrating  the  slag  and  reducing  the  loss  of  metal;  very 
great  care,  however,  is  needed  to  prevent  such  a  slag  from  attacking 
the  acid  lining.  It  is  also  said  that  in  puddling  in  the  various  steel- 
making  methods  and  in  the  Siemens-Martin  process  fluorspar  is  added 
partly  as  a  slag-forming  flux.    The  details  are,  however,  not  known. 

"In  foundry  work,  it  is  an  astonishing  fact  that  limestone,  which,  b^ 
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cause  of  its  clieapness,  saperscded  fluorspar,  of  late  is  losing  ground  to 
the  latter.  The  limestone  flux  in  cupola-furuace  work  serves  only  to 
sing  the  ashes  of  the  fuel,  the  sand  adhering  to  the  pig,  etc.,  no  chem- 
ical effect  on  the  iron  being  intended.  But  fluorspar  afiects  the  iron 
noticeahly,  keeps  it  gray  and  soft  by  keeping  the  silicon  as  an  alloy, 
while  a  limestone  flux  favors  the  tendency  of  the  silicon  to  slag.  Be- 
sides, fluorspar  carries  some  phosphorus  and  sulphur  into  the  slag. 
Fluorspar  makes  it  possible  to  melt  inferior  pig  iron  and  a  higher  per- 
centage of  scrap.  But,  strange  enough,  practice  has  shown  that  too 
much  fluorspar  is  rather  injurious  than  advantageous;  one  reason  for 
this  being  that  the  manganese  contained  in  the  iron  is  thereby  prevented 
from  slagging. 

"  The  quantity  of  fluorspar  which  is  added  to  100  ^kilograms  of  pig  iron 
to  be  remelted  is  one-third  or  at  the  most  one-half,  kilogram.  The 
improvement  of  the  product  caused  by  this  flux  is  specially  manifestin 
the  improved  cupola  furnaces,  particularly  the  Herbert  furnace,  which 
has  much  facilitated  the  utilization  of  inferior  iron  for  soft  castings. 
The  property  of  fluorspar  to  protect  manganese  does  not  seem  favora- 
ble enough  to  offset  the  injury  due  to  its  silicon-reducing  i)ower.  Its 
use  would,  at  least,  require  melting  in  a  basic  furnace  or  as  cold  as  pos- 
sible. 

"As  the  sm«ill  quantity  of  the  phosphorus  and  sulphur  which  is  con- 
tained in  8we<lish  charcoal  iron  is  almost  entirely  carried  off  in  the  com- 
paratively acid  slag  by  fluorspar,  this  is  of  prominent  importance  for  the 
treatment  of  very  pure  qualities  of  iron. 

"Fluorspar  was  formerly  the  most  important  flux  for  smelting  copper 
ores  in  the  German  stack,  as  well  as  in  the  English  reverberatory  fur- 
nace. The  M^nsfeld  copper  slate,  for  instance,  was  fluxed  with  up  to 
10  per  cent,  of  fluorspar,  the  cost  of  this  being  about  8  per  cent,  of  the 
total  smelting  cost.  The  effect  of  this  flux  depended  essentially  on  the 
volatilization  of  fluorsilicon,  whereby  the  strongly  acid  slag  was  re- 
duced in  silica.  The  introduction  of  improved  and  heated  blasts  in  the 
Mansfeld  works  has  almost  confined  the  use  of  fluorspar  to  the  blowing 
in  of  furnaces.  Five  per  cent,  of  fluorspar  is  commonly  added  at  the 
start,  but  the  quantity  decreases  gradually  until  after  from  two  to  five 
weeks  no  fluorspar  at  all  is  u^ed.  The  English  reverberatory  fornace 
process  fluxed  formerly  with  as  much  as  10  per  cent,  of  fluorspar,  but 
nowadays  this  takes  place  only  with  ores  rather  rich  in  arsenic.  Fluor- 
ide of  calcium  with  arsenides  of  metals  gives  very  volatile  fluoride  of 
arsenic,  which,  with  a  reducing  flame,  easily  escapes.  The  risk  of  loss 
involved  in  the  volatile  fluoride  of  copper  necessitates  the  presence  of 
excessive  carbon  whenever  fluorspar  is  employed  in  the  metallurgy  of 
copper. 

"While  fluorspar  is  at  present  of  small  value  in  the  treatment  of 
copper  ores  containing  sulphur,  its  property  of  giving  very  fluid  com- 
binations with  gypsum  and  bary tes  may  prove  an  important  means  for 


FLUOBSPAB.  471 

working,  poor  oxides  and  siliceous  ores  as  well  as  charges  containing 
aznrite,  malachite,  red  oxide  of  copi>ery  atacamite  and  earthy  red  oxide 
of  copper,  by  redacing  the  smaller  part  of  the  sulphate  and  forming  a 
matte  very  rich  in  copper^  and  by  forcing  its  larger  part  together  with 
the  fluoride  of  calcium  into  the  slag  which  thereby  becomes  thin  and 
very  fluid.  Equal  quantities  of  fluorspar  with  gypsum  or  barytes  pro- 
duce the  most  fluid  slag.  A  significant  point  particularly  with  poor 
ores  high  in  silica  is  that  this  slag  is  poor  in  copper — a  fact  on  which 
was  based  the  former  Freiberg  practice  of  resmelting  the  copper  slag, 
together  with  pyrites  and  fluorspar,  thus  obtaining  copper  matte  and 
poor  slag,  the  intention  probably  being  to  enrich  the  matte  in  copper 
and  imx)overish  it  in  iron. 

**  Fluxing  copper  ores  containing  nickel  with  fluorspar  is  very  favor- 
able for  the  collection  of  the  nickle  in  the  matte,  and  has  been  in  use  in 
the  Biechelsdorf,  Grunthal  and  Mansfeld  works.  The  chemical  pro- 
cess is  still  entirely  obscure  and  worthy  of  study  in  the  laboratory. 
Possibly  nickel  arsenide  is  decomposed  into  volatile  fluoride  of  arsenic 
and  nickel,  which  latter  goes  into  the  matte.  Fluorspar  is  an  almost 
indispensable  flux  for  making  tough  copper  and,  generally,  whenever 
silicon,  which  makes  copper  highly  brittle,  has  to  be  removed.  As  a 
means  of  producing  a  matte  poor  in  iron  in  the  reverberatory  furnace, 
a  mixture  of  fluorspar,  barytes,  and  quartz  is  more  energetic  and  rapid 
than  an  addition  of  only  the  two  last  named,  the  proportion  of  the 
fluorspar  and  the  barytes  being  for  this  purpose  as  between  1  and  3, 
whilst  thd  quantity  of  quartz  depends  upon  how  much  iron  the  roasted 
matte  contains.  Too  much  fluorspar  gives  a  matte  rich  in  iron.  For 
refining  and  resmelting  copper,  fluorspar  finds  a  constantly  increas- 
ing use.  Mixed  with  some  soda  it  is  most  excellent  in  resmelting  cop- 
per ingots  and  for  removing  from  the  metal  bath  small  quantities  of 
arsenic  and  silicon.  The  process  is  kept  a  secret^  the  refining  slag  is, 
however,  reported  to  be  resmelted  with  gypsum  or  glauber  salts  and 
fluorspar. 

.-  <^The  introduction  of  the  Pilz  and  Baschette  furnace  has  made  lead 
and  silver  smelting  without  fluorspar  a  x>ossibility.  It  is  too  expensive 
for  this  purpose,  except  for  particularly  refiractory  ores;  but  it  has 
proved  most  excellent  for  fluxing  ores  containing  barytes  and  zinc. 
Possibly  the  temperature  of  the  slag  formation  is  reduced,  thus  dimin- 
ishing the  quantity  of  metal  that  is  lost  through  volatilization.  This 
is  of  greater  importance  in  the  reverberatory  than  in  the  stack  furnace, 
so  that  the  use  of  fluorspar  might  occasion  a  special  modification  of 
the  English  reverberatory  furnace  process,  a  Derby  process,  with  a  flux 
of  about  7  per  cent,  fluorspar.  For  resmelting  lead  slags  also,  a  small 
fluorspar  flux  is  serviceable.  It  is  used,  too,  for  smelting  on  the  Spanish 
slag  hearth. 

"  As  in  improved  lead  works  the  ores  to  be  smelted  are  almost  invari- 
ably flrst  roasted;  the  fluorspar  is  added  at  the  roasting.    The  quan- 
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tity  varies  from  1  to  5  per  cent,  according  to  the  percentage  of  the 
quartz  in  the  ores.  One  per  cent,  of  flaorspar,  if  ground  as  finely  as 
possible,  causes  a  noticeable  economy  in  fuel.  As  this  flux  lowers  the 
temperature  in  a  roasting  furnace  and  shortens  the  roasting  process, 
the  yield  of  metal  must  also  be  favorably  affected. 

^^In  refining,  also,  fiuorspar  is  very  advantageous,  especially  when 
sprinkled  on  the  bath  in  a  fine  powder.  The  litharge  is  thereby  made 
thinner  and  retains  fewer  metallic  grains  mechanically.  The  same 
efiect  is  reached  by  adding  a  small  quantity  of  soda,  or  mixture  of  soda 
and  fiuorspar. 

^^The  slags  from  tin  ores  are  generally  very  acid  in  the  stack  as  well 
as  in  the  reverberatory  furnace.  As  it  is  particularly  desirable  here  to 
reduce  the  quantity  of  slag  as  much  as  possible,  fiuorspar,  which  has 
this  property  and  in  addition  makes  the  slag  fiuid,  has  long  ago  found 
use,  especially  in  English  tin  works,  where  it  sometimes  forms  5  per 
cent,  of  the  charge.  Gommonly,  burnt  limestone  and  fiuorspar  are 
mixed,  although  it  seems  far  preferable  to  employ  soda  than  lime.  The 
fiuorspar  fiuxing  must  not  be  too  liberal,  as  otherwise  the  furnace  walls 
are  attacked  and  tin  seems  then  to  go  into  the  slag. 

^<  Fluorspar  with  zinc  ores  is  very  undesirable,  as  it  attacks  the  dis- 
tiUing  vessels.  On  the  other  hand,  in  order  to  overcome  this  obstacle, 
a  material  composed  of  pure  quartz  sand  with  about  3  per  cent,  fiuorspar 
and  some  soda,  has  tentatively  been  used  for  tubes  and  muffles,  which 
though  apt  to  frit  on  the  surface  in  annealing,  become,  on  t^e  escape 
of  fiuorspar,  far  more  dense  and  fireproof  than  otherwise  can  be  ob- 
tained. In  fact  a  small  quantity  of  fiuorspar  is  regularly  used  in  any 
considerable  factory  making  fireproof  ware.  The  ordinary  zinc-distill- 
ing vessels  are  said  to  be  extraordinarily  improved  by  a  glaze  baking 
consisting  of  sulphate  of  zinc  and  fiuorspar  in  equal  quantities,  in  re- 
gard to  product  as  well  as  the  durability  of  the  muffles.  In  refining  pig 
zinc  the  remelting  is  sometimes  facilitated  by  adding  a  mixture  of  glau- 
ber  salt,  rock  salt,  and  fiuorspar. 

^^ When  the  price  is  not  too  high,  fiuorspar  is  an  advantageous  means 
of  fiuxing  garnierite,  but  still  more  important  in  the  concentration  of 
speiss. 

^^Fluorspar  has  been  recommended  for  regenerating  brittle  silicon 
platinum,  by  keeping  the  platinum  in  powdered  fiuorspar  incandescent 
and  cemented  long  enough  to  enable  the  total  amount  of  silicon  to  es- 
cape as  a  fiuoride.  It  appears,  however,  more  rational  to  substitute 
ammonium  fiuoride  for  fiuorspar,  the  price  being  immaterial  because  of 
the  small  quantity  used. 

^<  It  would  be  a  worthy  object  for  scientific  ambition  to  study  the 
physical  properties  of  fiuorspar  experimentally  smelted  together  with 
oxides  of  metals,  ores,  and  metal  salts,  with  or  without  fiuxes  of  sili- 
cates and  sulphates,  and  in  different  proportions,  specially  if  the  range 
of  the  investigation  were  extended  to  the  conduct  of  metal  fluorides 
and  silicon  by  incandescence  in.  oxidiLm!^  ^si<\T^As\s^*^^tsaos.\|here,'' 
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Cryolite. — ^The  only  source  of  supply  remains  at  Ivigtok,  Greenland. 
The  imi>ortations  since  1871  have  been  as  follows: 

Importi  of  eryoliU  for  the  yean  1871  to  1890,  itielueive. 


Yean  ended-- 


June  30,1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1678. 
1879. 
1880. 


Amount. 


Long  tom. 


Valne. 


$71,068 

76,105 

84,226 

28,118 

70, 472 

103,530 

126,692 

106,884 

66,042 

01,366 


Yeen  ended— 


June  30, 1881. 

1882. 

1883. 

1884. 
Deo.  31,  1886! 

1886. 

1887. 

1888. 

1880. 

1800. 


Amount. 


Lcng  torn. 


3,768 
0,608 
7,390 
8,276 
8,230 
111,328 
7.388 
8, 60S 
7,129 


Talne. 


1103,629 

61,580 

97.4(10 

106,020 

110,750 

im,  162 

138,068 

06,630 

115, 168 

06,406 


MICA, 


The  product  of  mica  in  1889  was  40,500  pounds,  valued  at  $50,000 
at  the  mines  in  the  condition  in  which  it  was  first  sold.  In  addition  to 
this,- 196  short  tons  of  scrap  or  waste  mica  were  sold  for  grinding  pur- 
poses, with  a  value  of  $2,450.  The  industry,  as  it  plainly  shows,  has 
declined  rapidly.  In  1890  there  were  signs  of  improvement.  The 
product  aggregated  60,000  pounds,  worth  $75,000  at  the  mines.  The 
scrap  mica  sold  for  grinding  increased  also  to  300  tons. 

Increased  interest  in  mica  properties  was  evident  during  1890.  There 
were  some  sales  of  mines  in  North  Carolina,  and  a  corai)any  of  greater 
capacity  than  usual  was  organized  as  the  Western  Carolina  Mica  Com- 
pany. The  modem  apparatus  which  they  havo introduced  bids  well  for 
a  much  greater  yield  in  the  future. 

Cut  mica  produced  in  ihe  United  States  from  1880  to  1890, 


Yean. 


1880 
1881 
1882 
1883 
1884 
1885 


Amoant. 

Valae. 

Potmdf. 

81,669 

$127,825 

100,000 

250,000 

100,000 

250.000 

114,000 

285,000 

147, 410 

368.525 

02,000 

161,000 

Yean. 


1886 
1887 
1888 
1880 
1890 


Amount. 

Valae. 

Poundt. 

40,000 

$70,000 

70.000 

142,250 

48, 0(K) 

70,000 

40,500 

50,000 

60.000 

75.000 

The  States  producing  mica  in  1889  were  New  Hampshire,  North  Car- 
olina, Virginia,  and  South  Dakota.  Only  one  mine  in  Virginia,  at 
Amelia  Court  House,  was  productive,  and  that  was  discontinued  early  in 
1889.  The  mines  in  the  West,  where  labor  is  higher,  naturally  felt  the 
decline  in  prices  most  severely,  and  hence  the  New  Mexican  develop- 
ment at  Cerrillos  was  discontinued  in  1888,  and  in  the  Black  Hills  only 
one  mine  remained  in  1889  out  of  eleven  in  1884.  The  occurrence  of 
good  mica  has  been  determined  in  Wyoming  and  Washington,  but  the 
owners  have  not  yet  developed  the  mines.  This  is  not  surprising  when 
the  valuation  for  the  mines  determined  by  the  Eleventh  Census  aggre- 
gates $691,550  and  the  returns  for  the  year  1889  show  a  net  loss  for  the 
entire  industry. 

The  most  encouraging  outlook  for  the  industry  is  in  connection  with 
the  increasing  use  for  the  scrap  mica,  which  accumulates  in  about  the 
proportion  of  10  pounds  of  waste  to  1  of  cut  sheets,  even  when  the 
cut  sheets  take  in  the  smaller  sizes  now  used  for  stoves.  By  mills 
located  in  Denver,  Bichmond,  New  York,  and  Boston  a  large  propor- 
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tion  of  this  is  now  groand  and  used  for  making  lubricants,  for  insulators, 
and  in  wall  paper. 

Imports. — In  October,  1890,  mica  was  placed  on  the  dutiable  list  by 
the  new  tariff,  with  a  duty  of  35  per  cent,  ad  valorem.  It  had  previously 
been  imported  free.  The  imports  for  the  year,  especially  before  the 
law  went  into  effect,  were  exceptionally  heavy — ^more  than  double  the 
value  of  the  imports  in  any  previous  year.  This  undoubtedly  provides 
for  an  accumulation  of  stock  beyond  immediate  needs. 

Unmanufactured  miea  imported  and  entered  for  contumption  In  ike  United  Statee,  1869  to 

1890,  indueive. 


Years  ending- 

Value. 

Yean  ending- 

Value. 

Jane  30. 18C9 

$1,186 

226 

1,460 

1,002 

498 

1,204 

June  30.  1880 

$12,562 

6,839 

6,175 

9,884 

28,284 

28,685 

a56,354 

049,085 

a  57, 541 

a 97, 351 

a 207, 876 

1870 

1881 

1871 

1882 

1872 

1883 

1873 

1881 

1874 

1885 

1876 

Dec  31.  1  two 

1876 

569 

13,085 

7,930 

9,274 

1887 

1877 

1888 

1878 

1889 

1879 

1890 

•Inolnding  mica  waatiw 


SOAPSTONE. 

Total  product  in  1889, 12,715  short  tons;  value,  $231,708.  Total  pro- 
duct in  1890, 13,670  short  tons;  value,  $252,309. 

The  amount  of  soapstone  produced  in  the  United  States  in  1889  (exclu- 
sive of  the  output  of  fibrous  talc  at  Gouvemeur,  New  York),  was  12,715 
short  tons,  valued  at  $231,708.  The  value  here  quoted  represents  the 
aggregate  amount  received  by  operators  for  their  product  in  the  condi- 
tion in  which  first  marketed,  whether  rough,  manufactured,  or  pulver- 
ized. In  some  cases  the  mineral  is  sold  without  fui*ther  preparation 
than  being  sawed  into  slabs  convenient  for  shipping.  In  other  cases, 
it  is  manufactured  at  the  quarries  into  various  useful  articles  for  mer- 
cantile, domestic,  or  scientific  purposes,  or  pulverized  for  use  in  the 
manufacture  of  soap,  paint,  paper,  and  rubber,  and  in  such  instances 
the  only  value  obtainable  is  for  the  manufiEi>ctured  product.  Following 
the  same  line  of  computation  in  the  investigation  for  1890,  the  product 
was  13,670  short  tons,  valued  in  its  first  selling  condition  at  $252,309. 

Fibrotis  talc. — ^The  fibrous  variety  of  soapstone  obtained  at  Qouver- 
neur.  New  York,  is  especially  valuable  as  a  filler  in  the  manufacture  of 
medium  grades  of  paper.  The  product  in  1889  was  23,746  short  tons,  val- 
ued at  $244,170.  In  1890  the  product  increased  to  41,354  tons,  valued  at 
$389,196.  Of  theproductin  1890, 10,350  tons  were  sold  in  the  crude  state 
as  mined,  and  the  remainder,  24,459  tons,  sold  ground  ready  for  use. 
Mr.  Frank  0.  Ooodall,  in  a  paper  read  before  the  Institute  of  Naval 
Architects  records  his  experience  that  a  paint  with  soapstone  as  the 
mineral  ingredient  serves  unusually  well  for  protecting  metallic  ship 
bottoms,  and  that  similar  paint  has  been  used  for  many  years  in  China 
and  Japan. 

Tale  imported  into  the  United  Stateifrom  18S0  to  1890,  inausive. 


Yean. 


1880. 
1881. 
1882. 
1883. 
1884. 
1885. 


Qaimtity 
(pounds). 


Valae. 


122,807 
7,331 
25.641 
14,607 
41,165 
24,356 


Yean. 


1886. 
1887. 
1888. 
1889. 
1890. 


Qaantity 
(pounds). 


(a) 

24,165 

19.229 

1,044 


Value. 


♦24,514 

49.2S0 

22.446 

a0,993 

l,5fi0 
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a  Quantity  not  reported  previous  to  1888. 


ASPHALTUM. 

BY  E.  W.  PABKEB. 

The  production  of  asphaltom  and  its  allied  mineral,  bitaminonsrock, 
in  1889  was  limited  to  Galifomia,  Kentucky,  and  Utah.  The  commer- 
cial product  in  1890  was  also  confined  to  these  localities.  Ohio  produced 
COO  tons,  but  the  product  was  not  marketed  during  the  year  and  is  not 
considered  in  the  totals  The  varieties,  qualities,  and  values  of  the 
several  bitumens  are  so  widely  different  that  they  might  readily  be  classed 
as  separate  minerals.  In  fact,  anew  name  is  usually  given  to  each  new 
discovery.  In  this  manner  the  names  of  gilsonite,  elaterite,  uintite, 
wurtzilite,  albertite,  grahamite,  and  a  number  of  others  have  been  be- 
stowed. The  latest  discovery  has  beenhonored  with  the  name  of  ^^  litho- 
carbon."  It  is  found  a  few  hundred  miles  west  of  San  Antonio,  Texas, 
near  the  line  of  the  Southern  Pacific  Eailroad.  This  has  been  thought 
by  some  to  be  an  entirely  new  mineral,  and  great  claims  have  been 
made  regarding  its  possibilities^  What  is  most  strenuously  claimed  for 
it,  and  seemingly  with  some  reason,  is  that  it  serves  unusually  well  as 
the  foundation  for  a  paint  or  varnish  for  covering  metallic  surfaces. 
Thin  metal  covered  with  a  coating  of  this  varnish  may  be  bent  and 
twisted  repeatedly  without  jaerceptible  crack  to  the  covering  and  with- 
out appearance  of  peeling  off.  A  company  has  been  organized  in  New 
York  which  claims  to  have  obtained  possession  of  several  thousand 
acres  of  land  on  which  the  new  mineral  occurs,  but  with  the  exception 
of  capitalizing  the  company  no  steps  have  been  taken  toward  devel- 
oping the  property.  Kor  has  it  been  x)OSsible  to  ascertain  the  extent  of 
tlie  deposit,  and  the  probable  effect  its  development  will  have  indus- 
trially. There  can  be  little  doubt,  however,  that  it  is  like  the  others, 
a  species  of  asphaltum.  It  is  found  as  a  fossil  limestone  impregnated 
with  bitumen,  yielding  upon  refining  a  good  quality  of  asphaltum  which 
dissolves  in  turx)entine  to  form  varnish.  This  when  dry  does  not  crys- 
tallize, but  remaining  soft  and  pliable,  and  possessing  strong  adhesive 
qualities  will  doubtless  serve  the  principal  purpose  claimed  for  it.  Two 
unknown  quantities  must,  however,  be  determincd-^the  amount  of 
available  mineral  and  the  cost  of  production  and  transportation. 

The  bituminous  rock  of  California  occurs  in  four  different  counties — 
Ventura,  Santa  Gruz,  Santa  Barbara,  and  San  Luis  Obispo.  The  prod- 
uct of  Ventura  county  is  of  higher  grade  than  any  of  the  others;  that 
is,  it  carries  a  larger  percentage  of  bitumen.  The  product  of  the  other 
three  counties  is  used  almost  exclusively  for  street  paving,  it  being 
necessary  only  to  heat  the  mineral  and  thoroughly  mix  the  ingredients 
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before  spreading.  The  average  price  of  the  product  of  Santa  Croz  and 
San  Luis  Obispo  counties  is  from  $2  to  $2.50  per  ton.  The  Santa  Bar- 
bara product  is  a  grade  between  this  and  the  Ventura  county  mineral, 
and  is  worth  about  $4  per  ton.  The  Ventura  rock  is  valued  at  from 
$10.50  to  $12  per  ton.  Some  of  this  is  used  for  street  paving,  in  the 
preparation  of  which  it  is  necessary  to  mix  the  natural  product,  whUe 
heated  with  the  sand  of  the  locaUty  where  used.  A  considerable  sav- 
ing in  transportation  exi>enses  is  effected  by  this  means.  A  considera- 
ble part  of  tiie  Ventura  product  is  refined,  and  used  for  a  covering  for 
piling,  wharf  timbers,  wood  conduits,  etc.,  which  it  renders  practically 
indestructible  by  protecting  them  from  the  action  of  air,  water,  insects, 
and  other  destructive  agents. 

The  bituminous  rock  of  Kentucky  is  not  essentially  different  from  the 
product  of  Santa  Gruz  and  San  Luis  ObisxK)  counties  in  California.  It 
is  worth  about  $2.50  -per  ton  at  the  mines,  which  are  in  Grayson  and 
Hardin  counties,  and  is  used  for  street  paving,  cellar,  warehouse,  and 
brewery  flooring,  and  similar  purposes. 

The  product  of  Utah  consists  of  bituminous  rock  worth  about  $7.50 
at  the  mines  and  of  '^  gilsonite,"  an  exceptionally  pure  form  of  asphaltum. 
Gilsonite  contains  about  90  per  cent,  pure  bitumen.  It  is  used  for  mak- 
ing street  paving  by  mixing  when  heated  with  petroleum,  sand,  and 
limestone;  for  paint  aud  varnish  by  dissolving  in  turpentine,  and  as  an 
insulator  for  electrical  wires.  Gilsonite  is  valued  at  from  $50  to  $60 
l>er  ton  at  St.  Louis,  its  i)oint  of  distribution. 

The  following  table  shows  the  annual  production  of  asphaltum  and 
bituminous  rock  since  1882.  Previous  to  1888  the  output  was  entirely 
from  California  and  was  consumed  in  street  paving  in  the  large  cities. 
The  industry  can  hardly  be  considered  as  having  assumed  commercial 
importance  until  1888,  and  in  the  same  year  began  the  production  of 
gilsonite  in  Utah. 

PtoducHon  of  asphaltum  and  biiuminau9  rock  tinee  1S8S. 


Yean. 


1882 
1883 
1884 
1885 
1886 


Short  ton*; 


3,000 
3,000 
3,000 
3,000 
3,500 


Valne. 


$10,500 
10,500 
10, 500 
10,500 
14,000 


Yean. 


1887 
1888 
1880 
1890 


Short  tout. 


4,000 
50.450 
51,735 
40,841 


Valna. 


$16,000 
187.500 
171,537 
190.416 


The  increased  value  of  the  product  of  1890  as  compared  with  that  of 
1889  is  due  to  a  decreased  production  of  bituminous  rock  in  California 
and  a  largely  increased  output  of  gilsonite  in  Utah. 

Trinidad  asphaltum. — ^Notwithstanding  the  large  proportions  which 
the  asphaltum  and  bituminous  rock  industry  has  attained  in  the  Westy 
the  bulk  of  the  supply  for  the  United  States,  in  fact  nearly  all  that  is 
consumed  in  the  Eastern  cities,  continues  to  be  procured  fix>m  the 
island  of  Trinidad.    This  is  due  to  the  excessive  cost  of  transportation 
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irom  oar  Western  localities.  The  European  demand  is  supplied  from 
the  bituminous  limestone  deposits  of  Nenfchatel,  Switzerland,  and 
Seyssel,  France.  A  limited  amount  of  Keufchatel  asphaltum  is  im- 
ported into  the  United  States.  The  following  table  shows  the  imports 
of  asphaltum  from  1867  to  1890,  inclusive: 

Asphaltum  imparted  into  the  United  States  from  1867  to  1890. 


Yearn  ended — 

Qnantity. 

Yalne. 

Yean  ended— 

Qoautity. 

Value. 

June  30, 1867 

Short  tons. 

16,268 
5,632 
10,550 
13,072 
14,760 
35,533 
38,298 
17,710 
26,006 
23.818 
36,550  '■ 
35,932 
1 

June  30, 1879 

1880 

1881 

1882 

1883 

1884 
Dec.  31, 1885] !!.*.'.*!! 

1886 

1887 

1888 

1889 

1890 

Short  tons. 
8,084 
11.830 
12,883 
15, 015 
33,116 
36,078 
18, 407 
32.5€5 
30,808 
36,494 
61,952 
73.861 

$39,635 

87.889 

95,410 

102. 698 

149.990 

145,571 

88.087 

108.528 

05,735 

84,045 

138,163 

228,368 

1808 

1860 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

185 

203 

488 

1.301 

1,474 

2,314 

1,183 

1,171 

807 

4,532 

5^476 

Capt.  F.  V.  Greene,  of  New  York  City,  vice-president  of  the  Barber 
Asphalt  Company,  contributed  some  very  interesting  information  to  the 
census  report  on  asphaltum  from  Trinidad  and  other  foreign  sources. 
As  the  figures  and  statements  given  by  Captain  Greene  cover  also  the 
calendar  year  1890,  the  following  is  abstracted  from  his  contribution. 
Some  of  the  information  is  obtained  from  the  books  of  his  comx)any. 
Other  portions  are  estimates  which,  while  not  derived  from  positive 
records,  may  be  considered  substantially  correct: 

Importt  of  Trinidad  asphaltum  hy  all  companies  from  1880  to  1890,  inclusive. 


Years. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 


Long  tons. 


3.013 
6,707 
14,263 
23.309 
19. 6.30 
15,289 
27,757 


Yean. 


1887 

1888 

1889 

1800 

Total 


Long  tons. 


26,503 

35,137 
52,881 
54,692 


280,171 


Piwements  of  Trinidad  asphaltum, — ^The  number  of  square  yards  of 
Trinidad  asphaltiun  laid  in  the  United  States  in  the  past  decade  is  as 
follows: 

Number  of  square  yards  of  Trinidad  asphalt  paving  laid  in  the  United  States  from  1880  to 

1890,  inclusive. 


Yean. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 


Sq.  yards. 


106,838 
116.620 
196,184 
387,510 
424,524 
403,882 
623,188 


Yean. 


1887 

1888 

1880 

1800 

Total 


Sq.  yards. 


700,335 

757, 101 

1, 130, 863 

1,857,000 


06,603.064 


•  Equiyalent  to  446  miles  of  roadway  26  feet  wide. 
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Trinidad  asphaltum  is  being  used  for  street  paving  in  the  forty-nine 
cities  in  the  United  States  and  Canada  named  in  the  following  list: 

CUie$  where  IVinidad  aephalt  pavemenU  are  ueed. 


WaBhing^ton  and  Georgetown,  D.  C. 
Sayannah,  Georgia. 
Chicago,  Illinois. 

Fort  Wayne  and  Indianapolis,  Indiana. 
Topeka,  Wichita,  and  Wyandotte,  Kansas. 
Louisville,  Kentucky. 
New  Orleans,  Louisiana. 
Baltimore,  Maryland. 
Boston,  Massachusetts. 
Detroit,  Michigan. 
Saint  Paul,  Minnesota. 
Kansas   City,  Saint  Joseph,    and   Saint 
Louis,  Missouri. 


Omaha,  Nebraska. 

Newark,  New  Jersey. 

Albany,  Binghampton,  Brooklyn,  Buffalo, 

Lockport,  Long  Island  City,  New  York, 

Rochester,     Schenectady,     Syracuse, 

Troy,  and  Utioa,  New  York. 
Cincinnati,  Cleveland,  Columbus,  Toledo, 

and  Yonngstown,  Ohio. 
Allegheny,    Altoona,  Erie,  Harrisburg, 

PMladelphia,  Pittsburg,  Scranton,  and 

Wilkesbarre,  Pennsylyania. 
Chattanooga,  Tennessee. 
Montreal,  Quebec,  and  Toronto,  Canada. 


Percentage  ofueesfor  Trinidad  asphaltum. — ^From  the  best  information 
obtainable  the  proportions  of  Trinidad  asphaltom  used  for  different  pur- 
poses are  about  as  follows: 

Fraporiione  of  uees  of  Trinidad  aephaUum, 


For  lAyinjt  sheet  Mpbnlt  payemento 

For  manafftotaring  aapluut  blocks  ftod  tiles  for  pATements 

Total  for  pATing 

For  roofing 

For  all  other  purposes 

Totii 


Percent. 


72 
24 


3 
1 


100 


The  amount  of  asphalt  blocks  manufactured  atfd  laid  as  pavements 
has  varied  from  5,000  to  100,000  square  yards  per  annum,  and  the  total 
from  1880  to  1890,  inclusive,  is  estimated  at  500,000  square  yards. 

Pavements  from  bituminous  lim^tone, — ^About  55,000  square  yards  of 
bituminous  limestone  pavements  were  laid  in  Washington,  D.  0.,  dur- 
ing 1876  and  1877,  and  about  3,000  square  yards  in  New  York  in  1883 
or  1884.  Nearly  all  of  this  was  subsequently  taken  up  and  replaced 
by  Trinidad  asphaltum.  In  1887  about  10,000  square  yards  were  laid 
in  Bochester,  New  York;  in  1888  about  20,000  square  yards  in  Saint 
Augustine,  Florida,  and  in  1890, 40,000  square  yards  in  New  York  City. 
Captain  Greene  estimates  that  the  total  amount  of  bituminous  lime- 
stone pavement  now  in  use  in  the  United  States  does  not  exceed  75,000 
square  yards. 

Asphalt  pavements  in  European  cities. — ^The  asphalt  pavements  in 
Europe  are  all  made  from  the  bituminous  limestones  obtained  from  the 
localities  mentioned  previously  in  this  report.  The  pavements  are 
found  in  Berlin,  London,  Paris,  and  a  few  other  cities,  probably  not 
exceeding  ten  in  alL    The  total  area  covered  is,  approximately,  as  fol- 
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lows,  according  to  the  anthorities  cited,  and  it  is  about  one-fourth  of 
that  covered  by  Trinidad  asphalt  pavements  in  the  United  States. 

Aretu  of  bituminous  limestone  pavements  in  use  i«  European  ifUies, 


Square 
yards. 

Author!  ties. 

Berlin 

681,486 
360,000 
357,360 

300,000 

United  States  Consular  Beporta,  Na  120. 

Beporta  ofjpaving  companies. 

Annnaire  StatiatTque  ae  la  Ville  de  Paria, 

1888,  psge  26. 
SsUmated. 

London  ..........•■•.. 

FariB 

other  ci  ties 

Total 

1, 098,  846 

Ozocerite. — ^The  amount  of  refined  ozocerite  or  mineral  wax  produced 
in  the  United  States  in  1889  was  50,000  pounds,  valued  at  $2,500  at 
the  mines.  In  1890  the  product  increased  to  350,000  pounds.  The 
value  at  the  mines  was  about  the  same  per  pound  as  in  1889.  The 
price  quoted  during  the  year  was  7^  cents  per  x)ound  at  New  York. 
The  locality  from  which  this  product  is  obtained  is  near  Thistle,  Utah. 
It  was  discovered  in  1885,  but  no  work  of  any  importance  was  done 
upon  the  proi)erty  until  1888,  when  65,000  xK)unds  of  crude  mineral  were 
mined.  The  principal  supply  of  mineral  wax  is  from  Oalicia,  in  Aus- 
tria. This  property  was  discovered  in  1859,  It  was  not  until  1865, 
however,  that  sufficient  capital  could  be  obtained  to  push  the  enter- 
prise.   Kow  about  thirty-five  companies  are  in  the  field. 

Imports  of  mineral  wax,  (a) 


Years  ended-> 

Quantity. 

Value. 

Years  ended— 

Quantity. 

Value. 

June  30, 1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

P<mnds. 

•25,ia5 

380 

7,430 

16,525 

101,604 

60.884 

44.963 

103, 973 

08,911 

♦4.244 

40 

1,020 

2,229 

11,720 
7,870 
6,016 

14,057 

12,792 

June  80, 1882 

1883 

1884 

1885 

Dec  31,  1886 

1887 

1888 

1889 

1890 

Pounds, 

272,500 

565.658 

617,992 

1.056,488 

800.496 

718, 769 

1,164,940 

1,078,725 

1,669,241 

20,322 
52,774 
09,026 

123,076 
71,220 
50,084 
89,131 
86,682 

142,383 

a  Up  to  and  including  1883  imported  under  "  Wax  and  manufaoturea  oL  **  and  daaaed  aa  *'  bay  or  my^ 
tie,  BiazUian  and  Cliineae,*'  sinoe  aa  "  Mineral  ^'^^  "  -^      -^ 
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The  production  of  salt  in  the  United  States  daring  the  years  1889 
and  1890  was  as  follows :  In  1880, 8,005,565  barrels,  valued  at  $4,195,412, 
and  in  1890,  8,776,991  barrels,  valued  at  $4,752,286.  The  amount  and 
value  of  the  salt  produced  in  the  various  States  and  Territories  in  the 
latter  year,  1890,  is  given  in  the  following  table: 

Quantity  and  value  of  »aU  produced  in  the  United  States  during  the  year  1890, 


States  and  Territories. 


Michigan 

New  York 

Ohio.. 

West  Virginia 

Louisiana 

California 

Utah 

Kansas 

Nevada,  lUiuois,  Indiana,  Virginia,  Tennessee,  Kentucky,  and  other 
States  and  Territories,  estimated 

Total 


Production. 

Value. 

BarrdM. 

3,837,632 

$2,902,579 

2,532,036 

1,9861,018 

231.303 

136,617 

220,068 

134,688 

273,553 

132.000 

62,363 

S7,085 

427,500 

126,100 

882,666 

397,199 

800,000 

200,000 

8,776,991 

4,758.»8 

Ckmparative  table  of  production  cf  ealt  in  Statee  and  Terriioriee  during  yeare  188S  to 

1890, 


States  and 
Territories. 

1883. 

1884. 

1885. 

1886. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Michigan 

Netr  York . . . 
Ohio 

BarreU. 

2,804,672 

1,619,486 

350,000 

320,000 
265,215 
214,286 
107,143 
21,429 

12,844,684 
680,638 
231,000 

211^000 
141,125 
150,000 
100,000 
15,000 

BarreU. 
3, 161, 806 

1,788,454 
320,000 

310,000 
223,964 
178, 571 
114.285 
17,857 

$2,392,536 
705.978 
201,600 

195,000 

125,677 

120,000 

80,000 

12,500 

BarreU. 

3,297,403 

2,304,787 

306,847 

223.184 
299,271 
221,428 
107,140 
28,508 

$2,967,663 
874,258 
199,450 

145,070 

130,911 

160,000 

75,000 

20,000 

BamiU. 

3,677,257 

2,431,563 

400,000 

250,000 
209,691 
214,285 
164,285 
30,000 

$2,426,989 

1,943,721 

200,000 

162,500 
106,372 
150,000 
100,000 
21,000 

West    Vir- 

ginia 

Louisiana. . . . 
California  . . . 

Utali 

Nevada 

Kansas  ...... 

Illinois,    In- 
diana, Vir- 
ginia, Ten- 
n  essee, 
Kentucky, 
and    other 
States  and 
Territo- 
ries (a).... 

Total.. 

400.000 

877,596 

400,000 

864,443 

250,000 

243,993 

240,000 

382,768 

6,192,231 

4.251,042 

6,514,037 

4,197,734 

7,038,653 

4,825.846 

7.707,061 

4.W.M6 

m 


•  Satimated* 
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Comj^aUve  tdbU  of  produoUan  of  salt  in  StaieB  and  TerrUarie$  during  yean  188S  to 


States  and 
Territories. 

1887. 

1888. 

1880. 

1890. 

Qnantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Michigan 

New  York... 

Ohio .-. 

West   Vir- 

ginia 

Lonisiana... 
California... 

Utah 

Nevada 

Barrel*. 

3,044,300 

2,353,560 

365,000 

225,000 
841,093 
200,000 
325,000 

$2,291,842 
036,804 
210,000 

135,000 
118,735 
140,000 
102,375 

Barrda. 

3,8^228 

2,818,483 

880,000 

220.000 
394,385 
220,000 
151, 785 

$2,261,743 

1,130,400 

247,000 

143,000 

134,662 

02,400 

32,000 

JBarrtfb. 

3,856,929 

2,273,007 

250,000 

200,000 
325,629 
160,000 
200,000 

$3,068,000 

1,136.503 

162,600 

130.000 

152.000 

63,000 

60,000 

BairrOa. 

3,837,632 

%532,036 

231,303 

229,938 

273,553 

62,363 

427,500 

$2,302,670 

1,266,018 

136,617 

134,688 

132,000 

67,085 

126,100 

166,000 
360,000 

189,000 

143,099 

* 

460,000 
300,000 

202,500 
200,000 

882,666 
300,000 

807,190 
200,000 

Illinois,    In- 
diana, Vir. 
ginia,  Ten* 
n  essee, 
Kentucky, 
and    other 
States  and 
Territo- 
ries (a)  .... 

Total... 

260,000 

150,000 

8,003,962 

4,003,846 

8.056,881 

4,374,203 

8,005,565 

4,195,412 

8,776,991 

4,752,286 

a  Estimated. 


MICHI6AK 

With  a  production  of  3,837,632  barrels  of  salt,  valued  at  t2,302,579, 
Michigan  headed  the  list  of  salt-producing  States  and  Territories  in 
1890.  In  1889  the  production  was  3,856,929  barrels,  valued  at  $2,088,909. 
Since  1887  there  has  been  a  yearly  decrease  in  the  production,  although 
the  amount  of  salt  made  continued  to  represent  over  one-half  the  prod- 
uct of  the  United  States. 

The  average  depths  of  the  wells  in  the  different  counties  were  as  fol- 
lows: Mason,  2,200  feet;  Manistee,  2,000  feet;  Saint  GlaJr,  1,700  feet; 
Huron,  1,200  feet;  Midland,  1,200  feet;  Bay,  Saginaw,  and  Iosco,  850 
feet. 

During  1890  there  were  122  salt-producing  companies  in  the  State, 
97  of  which  were  in  operation,  having  a  capacity  of  production  of 
5,950,000  barrels. 

Product  of  AOohigan  $aU  in  1890,  hy  dUtricU, 


Counties. 

Fine. 

Bulk. 

Fine 
packers'. 

Paokers*. 

Solar. 

Second 
quality. 

TotaL 

Saginaw 

Bay 

Barra$. 
655,293 
581,072 
826,293 
838,871 

32, 676 
155,754 
289,2:^2 

46,812 

Barrdt, 
305,127 
214,787 
84,527 
16,013 
22,968 
81,123 

BarrOt. 

308 

462 

3,716 

2,270 

Barreb. 

1,659 

8,188 

12,691 

BarrOt. 
18,896 

Barrdt. 
25,571 
20,644 
79,298 
16,408 

Barralt. 

1,006.854 

820,103 

1,006,626 

867,617 

65,681 

242,011 

280,232 

48,600 

Manistee 

M^awn .........  T 

Hunni-  T--,....- 

87 
2,812 

St.  Clair 

Iosco ........... 

1,619 

709 

Midland 

Total 

1,853 

66 

1,880 

2,921,003 

726,888 

8,480 

20,887 

18,896 

143,068 

8,837,632 
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Grades  of  salt  producetL  in  Michigan  as  reported  by  ike  insp€oi4frs  from  186$  to  1890^ 

elusive. 


Years. 


1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1881 
1885 
1886 
1887 
1888 
1889 
1890 


Fine. 

Piuskere*. 

Solar. 

Barrett. 

BarreU. 

Barrels. 

513, 989 

12,918 

15,264 

508,326 

17,860 

15,507 

655,923 

14, 677 

37,645 

672, 034 

11,110 

21,461 

746. 702 

23,671 

32,267 

960.757 

20,090 

29,301 

1, 027,  886 

10,283 

24,336 

1,402.410 

14,233 

24,418 

1,  590,  841 

20,389 

22,949 

1,770.361 

19,367 

33,541 

1,997,350 

15,641 

18,020 

2, 598, 037 

16,691 

22,237 

2,673,910 

13,885 

9,683 

2, 928. 542 

17,208 

31,335 

2,828,987 

15,424 

16,735 

3, 087, 033 

19, 308 

16. 957 

3, 230, 646 

15,480 

19,849 

3, 548, 731 

22,221 

31, 177 

3,819,738 

19,385 

13,903 

3, 720,  319 

18,126 

26,174 

3.721,099 

19,780 

17,617 

3,655,331 

20,337 

18,896 

Second 
quality. 


Barrett. 
19,117 
19,650 
19,930 
19. 876 
20,706 
16, 741 
19,410 
21,668 
26, 818 
32,615 
27,029 
48,623 
52,821 
60,222 
33,526 
38,508 
31,428 
71,235 
ra,  905 
87,694 
03,455 
143,068 


Common 
coarse. 


Barrtlt. 


3.893 
17,378 
13,915 

4,978 


Total  for 
each  year. 


561,288 
621.382 
728,175 
724,481 
823,348 
1,026,979 
1,081.866 
1,462,729 
1,660.997 
1,855,884 
2.058,040 
2,685.568 
2,750,299 
3,037,307 
2,894,072 
3,161,806 
3,297,403 
3,677,257 
3,944,309 
3,806,228 
3,856,929 
3,837.632 


NEW  YORK. 

Of  the  2,532,036  barrels  of  salt,  valued  at  $1,266,018,  which  is  given 
as  the  production  of  the  State  of  New  York  during  1890, 1,546,412  bar- 
rels were  made  in  the  Onondaga  reservation  and  985,624  barrelB  in  the 
Warsaw  district.  An  annual  decrease  in  the  production  of  the  Onon- 
daga district  has  occurred  each  year  since  1882,  when  the  amount  of 
salt  made  was  nearly  double  that  of  1890,  while  the  product  of  the  War- 
saw district  in  1890  was  very  nearly  13  times  as  great  as  that  of  1883. 

Produot  of  salt  in  New  York  for  the  years  188S  to  1890. 


1883. 

1884. 

1885. 

1886. 

Onondaira  reRervation .................. 

Bvthelt. 
7,497,431 
600,000 

Buthelt. 

6,942,270 

2,000,000 

• 

Buthelt. 

6,934,299 

4,589,635 

Bxtthelt. 
6, 101, 737 
6,056,060 

WArHAur  fliHtrir.t 

Total 

8,097,431 

8,942,270 

11,523,934 

12,157,817 

1887. 

1888. 

1889. 

1880. 

Onondasra  reaervatioii. ................. 

Buthflt. 

5,695,797 

6,072,000 

ButheU. 

5,657,367 

5,935,000 

ButhOt. 

5,365,089 

6,000,000 

ButheU. 

4,928,122 

7,732,000 

Warsaw  district 

Total 

11,767,797 

11,592,867 

11,385,089 

12,000.182 
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Soli  ifupeoied  at  the  Onondaga  wells  in  1889  and  1890. 


BUtxicto. 

Solar. 

Fine  groimd. 

Ground  solar. 

Oronnd  dairy. 

1889. 

1890. 

1880. 

1890. 

1889. 

1890« 

1880. 

1890. 

Sjrnioaao  ............. 

Btuhelt. 

841,042 

163,200 

750,760 

1,008,987 

Btuheli. 
837,807 
138.803 
688, 133 
918, 994 

BusheU. 
647,698 
629,035 
142.947 
832,046 

Buthdt. 

6:17, 539 
537,783 
142,965 
714,458 

Bushels. 
146, 933 

Bushels. 
142,734 

BushOs. 
77,773 

Bushels. 
44,495 

SalinA 

Liverpool 



Geddes 

118,618 

124,411 

.•••••••• 

Total 

2,760,989 

2,583,737 

2,251,726^ 

2,032,745 

140,933 

142  734  '   1<M  901 

108.900 

*•"'•  ""^ 

Production  of  the  Onondaga  district,  1797  to  1890,  inclnsive. 

[Boahels  of  56  ponnda.] 


1797 
1798 
1790 
1800 
1801 
1802 
1803 
1804 
1806 
1806 
1807 
1808 
1809 
1810 
1811 
1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1M3 


Solar. 


Bushidt. 


230,  Wl 
163,021 
818, 105 


Fine. 


Btuhels. 

25.474 

59,928 

42,704 

50,000 

62,000 

75,000 

90,000 

100,000 

154, 071 

122,577 

175, 448 

319.  618 

12S.282 

450,000 

200,000 

221,011 

226,000 

295,000 

322,058 

348.665 

408,665 

406,540 

548,374 

458,829 

526,040 

481,562 

726,988 

816,  634 

757.  203 

811,023 

983,410 

1, 160.  888 

1, 129,  280 

1,4:^,446 

1, 514,  037 

1,652,985 

1,838,646 

1, 943, 252 

1,209.867 

1, 912, 858 

2,167,287 

2, 575, 033 

2, 864, 718 

2, 622, 305 

3, 120, 520 

2,128,882 

2,809,396 


Total. 


Bushels. 

26, 474 

50,928 

42,704 

50,000 

62,000 

75,000 

90.000 

100,000 

154, 071 

122,577 

175, 448 

319,618 

128.  282 

450,000 

200.  000 

221.011 

226, 000 

295,000 

322.058 

348,665 

408.065 

406,540 

548,374 

458,329 

526, 049 

481, 562 

726,  988 

816,634 

757, 203 

811. 023 

983, 410 

1, 160, 888 

1, 129. 280 

1,435,446 

1,514.037 

1, 652, 985 

1, 838, 646 

1,043,252 

1, 209,  867 

1,912.858 

2, 167.  287 

2, 575.  033 

2,864,718 

2,622,305 

3, 340, 767 

2,201,903 

3,127,500 


Years. 


1844... 
1845... 
1846... 
1847... 
1848... 
1849... 
1850... 
1851  ... 
1852... 
1853... 
1854... 
1H.55... 
1856  ... 
1857... 
1858... 
1859... 
1860... 
1861  . . . 
1862... 
1863... 
1864  . . . 
1865... 
1866... 
1867  ... 
1868... 
1869... 
1870... 
1871  ... 
1872... 
1873... 
1874... 
1875... 
1876... 
1877... 
1878... 
1879... 
1880... 
1881... 
1882... 
1883... 
1884... 
1885... 
1886... 
1887... 
1888... 
1880... 
1800... 


Solar. 


Bushels. 

332,  418 

353,455 

331,705 

262,  879 

342,  497 

377, 735 

374,  732 

378, 967 

633.  595 

577,947 

734,  474 

408, 124 

709, 391 

481, 280 

1,514,554 

1.345,022 

1, 462,  565 

1,884,607 

1, 98.3, 022 

1,437,056 

1,971,122 

1, 880, 700 

1,078,183 

2, 271, 892 

2, 027, 490 

1, 857, 942 

2, 487, 691 

2,464,464 

1,882,604 

1, 691, 359 

1,667.368 

2,655,955 

2, 308, 679 

2,525,385 

2,788,754 

2,967,744 

2,516.485 

3,011,461 

3. 032, 447 

2,444,374 

2,353,860 

2,439,332 

2,772,348 

8, 118, 074 

8, 115, 314 

8,016,922 

2.726,471 


Fine. 


Busheln. 
3,671,134 
3, 408, 903 
3, 607, 146 

3,  cm,  476 
4, 394,  020 

4,  705, 834 
3, 804, 187 
4, 2:35, 150 
4, 283, 038 
4,  826, 577 
5.008,873 
5,584,761 
5,257.419 
3, 830,  846 
5,518,665 
5, 540,  250 
4, 130,  682 
5,315,694 
7, 070, 852 
6, 504,  727 
5,407.712 
4, 499, 170 
5.180,320 
6, 323, 673 
6, 639, 126 
6,804,295 
6, 260, 422 
5,910,492 
6,  048, 321 
5, 768, 998 
4, 361, 932 
4,523,491 
3, 083, 998 
8,002.648 
4,387,44:) 
5, 364, 418 
5, 482. 265 
4,906,775 
5, 307. 733 
5, 053, 057 
4, 588, 410 
4,494,967 
3,329,409 
2, 570, 823 
2.542,053 
2. 448, 117 
2,201,061 


Total. 


Bushels. 
4,  003, 552 
3, 762, 358 

3,  838, 851 
3,951,355 
4,7.17,126 
5, 083, 569 
4, 268, 919 

4,  614, 117 
4, 922, 533 
5, 404, 524 
5, 803,  347 
6. 082,  885 
5, 966,  810 
4,312,126 
7, 03:j,  219 
6, 894, 272 
5, 5y:i,  247 
7, 200,  UOl 
9,  (»53, 874 
7, 942,  383 
7, 378, 834 
6, 385, 930 
7,158,503 
7, 595.  565 
8, 666, 616 
8, 662, 237 
8,748.113 
8, 374, 956 
7, 930, 925 
7, 460.  :«7 
6, 029, 300 
7,179,446 

5,  392, 677 
6, 427, 983 
7, 176, 197 
8. 322, 162 
7, 998,  750 
7, 917. 236 
8, 340, 180 
7. 497,  431 

6,  942, 270 
6, 934. 290 
6,101,757 
5, 695, 797 
5, 657, 367 
6, 365, 0:iO 
4,028,122 
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Average  etret^ih  of  Onondaga  brineM* 


Tears. 

• 

Synusoae. 

Salina. 

Liverpool. 

Geddes. 

AToragB. 

1865 

66.17 
65.90 
64.44 
60.  U8 
59.49 

g:.oo 

65.10 
63.43 
63.80 
63.88 
66.75 
68.94 
69.93 
66.61 
66.13 
67.02 
67.75 
66.67 
67.88 
67.  la 
C8.27 
67.30 
67.91 
67.02 
67.43 

66.47 
65.91 
64.35 
60.36 
58.94 
02.35 
60.00 
65.33 
66.15 
66.38 
67.70 
69.19 
70.58 
67.47 
67.10 
66.68 
67.24 
68.30 
71.58 
70.99 
73.84 
70.77 
69.95 
60.28 
71.05 

60.65 
58.34 
64.35 
60.36 
58.94 
62.35 
67.00 
65.43 
6G.15 
66.38 
67.70 
69.19 
70.58 
67.47 
67.10 
66.68 
67.24 
68.30 
71.58 
70.99 
73.84 
70.77 
09.95 
09.28 
71.05 

06.17 

06.00 

63.95 

59.02 

50.34 

03.82 

66.20 

67.52 

67.15 

69.50 

09.83 

09.59 

70.02 

67.16 

67.55 

66.21 

68.63 

69.34 

70.10 

09.25. 

72.46 

72.20 

72.41 

71.93 

72.42 

04.80 
03.98 
04.27 
00.18 
50.17 
82.88 
06.07 
05.48 
06.81 
06.54 
07.87 
00.23 
70.27 
07.17 
06.97 
67.14 
67.71 
68.15 
70.28 
68.72 
72.10 
70.28 
70.05 
09.38 
70.40 

1866 

1867 

1869 

1870...- 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1884 

1886 

1888 

1890 

ProdvLciien  of  salt  in  the  Warsaw  distriot,  New  York,  in  1S90. 


Subiliatricta. 


Warsaw 

Mount  Morria 
Silver  Springe 

Le  Roy 

PiffRrd 

Castile 

Total.... 


Bualiels. 


5,000,000 
700.000 
580,040 
500,000 
700,000 
246,020 


7,rJ2,000 


The  Tully  Bock  Salt  a/nd  Brine  Supply.— The  town  of  Tully,  in  which 
is  situated  the  rock  salt  deposit  which  furnishes  the  Solvay  Process 
Company  with  its  brine^  is  situated  in  the  southern  portion  of  Onondaga 
county.  It  is  bounded  on  the  south  by  Cortland  county,  on  the  east  by 
the  town  of  Fabius,  on  the  north  by  the  town  of  LafayeDte,  and  on  the 
west  by  the  towns  of  Otisco  and  Spaffbrd.  Its  southern  portion,  with 
the  village  of  the  same  name  and  three  lakes  (though  a  fourth  lake  is 
on  the  same  plateau,  but  in  Cortland  county),  is  surrounded  by  bills  of 
considerable  size  and  extent  The  artificial  outlet  of  Crooked  lake 
formed  the  beginning  of  Onondaga  creek  and  is  at  present  used  by  the 
Solvay  Process  Company  to  furnish  the  fresh  water  for  dissolving  the 
rock  salt  in  their  wells.  The  Tully  lakes  are  some  800  feet  above  Syra- 
cuse, while  the  twenty-one  wells  are  about  300  feet  below  these  lakes, 
BO  that  the  water  from  the  lakes  not  only  furnish  the  solvent  of  the  rock 
salt  but  also  the  power  by  which  the  saturated  brine  is  forced  to  the 
surfiEMse  and  into  a  reservoir  from  whence  it  runs  by  gravity  to  Syra- 
cuse. This  advantage  can  not  be  overestimated,  since  it  does  away 
with  the  daily  expense  of  pumping  the  brine  and  all  that  pertains  to 
the  latter  operation. 
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The  first  well  wMch  was  sunk  in  this  locality  is  situated  at  a  point 
near  the  center  of  the  valley,  wheik  descending  from  the  TuUy  Hills, 
near  the  cross  road  between  the  western  and  eastern  portion  of  the  val- 
ley. This  well  had  to  be  abandoned  at  about  400  feet  depth,  since  the 
tube  collapsed  after  passing  into  qaicksand.  The  next  well  was  sank 
1,400  feet  east  of  the  former.  It  was  started  in  the  shales  of  the  Ham- 
ilton group,  through  which  it  passed  for  713  feet,  then  entering  the 
limestones  of  the  Helderberg  group  and  continuing  in  the  same  for 
about  498  feet,  when  a  bed  of  rock  salt  was  penetrated  for  about  45  feet, 
making  the  total  depth  of  the  well  1,261  feet.  The  dip  of  the  rock,  as 
ascertained  in  these  borings  is  40.7  feet  per  mile  from  north  to  south, 
while  the  ground  rises  from  the  north  to  the  south  about  120  feet  for 
7,000  feet,  the  distance  between  the  most  northern  and  the  most  south- 
ern wells.  This  first  successful  well  is  called  theTuUy  well  or  well  <<  A 
1"  of  group  A  (not  used  at  present).  Later  a  well  was  sunk  about  4 
miles  farther  north  or  about  1  mile  south  of  Cardiff  village.  The  drill 
hole  penetrated  through  244  feet  of  the  Hamilton  shales,  500  feet  of  the 
limestones  belonging  to  the  Helderberg  group,  and  finally  100  feet  in 
red  shales  of  the  salt  group,  when  it  was  abandoned. 

The  twenty  wells  now  in  use  by  the  company  are  in  groups,  four  wells  in 
each  group.  The  distance  between  the  groups  is  1,000  feet  from  north 
to  south  and  400  feet  between  the  wells  of  the  same  group  in  the  same  di- 
rection, while  the  distance  from  the  east  to  the  west  between  the  wells 
of  the  group  is  but  150  feet.  Thus  each  group  of  wells  forms  a  rect- 
angle of  400  feet  by  150  feet  with  a  well  at  each  comer,  and  all  the 
groups  together  occupy  a  rectangle  6,000  feet  by  150  feet.  The  greater 
number  of  these  wells  were  only  sunk  through  the  first  rock-salt  bed, 
though  a  second  bed  of  54  feet  thickness  was  found  in  some  of  them. 
The  results  obtained  in  these  borings  are  given  in  the  following  table: 

Depth  of  $alt  wells  at  TiMy,  New  York, 


Wdl. 


A  1 

B  1 

B  2 

B8 

B4 

C  1 

0  2 


Thick- 

Depth 

neuof 

to  salt. 

salt 

' 

hed. 

IVe/. 

Feet. 

1,218 

43 

1,175 

318 

1,435 

50 

1,170 

228 

1,456 

25 

1.085 

47 

1,060 

45 

WeU. 


03 
C  4 


D 
D 
D 
D 
B 


Depth 

tOMlt. 


Feet, 

1,070 
1,057 
1,072 
1,075 
1,053 
1,053 
1,030 


Thick- 
noMof 
salt- 
bed. 


Peet. 
45 
44 

43 
43 
48 
52 
53 


WelL 


E2 • 

E  3 

£  4 

PI 

F  2 

F  8 

F4 


Depth 
to  salt. 


FeeL 

1,040 

1,011 

1,023 

1,014 

002 
1,012 

974 


Thick- 
nassof 

salt- 
bed. 


Feet. 
44 

61 
80 
85 
47 
40 
41 


From  this  table  it  may  be  concluded  that  the  first  layer  of  the  rock- 
salt  deposit  underlaying  the  southern  part  of  Onondaga  county  is  at 
least  43  feet  thick  and  separated  from  a  second  layer  of  salt  of  54  feet 
thickness  by  25  feet  of  shales  except  in  those  parts  where  the  wells  of 
group  B  are  situated. 
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KANSAS. 

In  1890,  the  salt  prodnction  of  Kansas  was  882,666  barrels,  valaed  at 
$397,109.  The  rapid  growth  of  the  industry  in  this  State  has  placed 
Kansas  prominently  on  the  list  of  salt-producing  States,  and  accounts 
for  the  decrease  in  production  at  other  localities  which  formerly  sup. 
plied  the  sections  of  country  which  now  depend  upon  the  Kansas 
product. 

OHIO. 

In  1800,  231,303  barrels  of  salt,  valued  at  8136,617,  was  made  in  the 
State  of  Ohio,  being  about  20,000  barrels  less  than  the  production  for 
1889. 

E9timatedproduotian  of  9alt  in  Ohio  from  1882  to  1890, 


1882 

1883 
188i 
1885 
1886 


BarreU. 


400,000 
350,000 
820,000 
300.847 
400,000 


Valae. 


$300,000 
2J1.000 
201,600 
190,450 
260.000 


Yean. 


1887 
1838 
1889 
1890 


Barrels. 


365,000 
380,000 
250,1)00 
231,3(*9 


Value. 


$219,000 
247, 000 
102,500 
130,617 


WB8T  VIBOINIA. 


The  production  of  salt  in  West  Virginia  during  the  year  1890  is  esti- 
mated at  229,938  barrels,  valued  at  $134,688. 

Eaiimatedproduoiion  ofiolt  in  Wett  Virginia  from  1882  1o  1890. 


1882 
1883 
1884 
1885 
1886 


Barrels. 


400,000 
820,000 
810.  OUO 
223,184 
250,000 


Value. 


$300,000 
211.200 
195, 300 
145, 070 
162,500 


Tears. 


1887 
1888 
1880 
1800 


Barrels. 


225,000 
220,000 
200.000 
229,938 


Value. 


$135,000 
148.000 
130.000 
134.688 


liOUISIANA. 


The  production  of  salt  at  the  Petite  Anse  mine  in  1890  was  273,553 
barrels  (39,079  tons),  valued  at  $132,000,  being  46,493  barrels  less  than 
the  product  for  1889. 

Production  of  the  Petite  Ame  ealt  mine  from  188$  to  1890, 


Years. 


1882 
1883 
1884 
1885 
1886 


Short  tons. 


25,550 
87, 130 
31,355 
41,898 
41,067 


1887 
1888 
1880 
1800 


Short  tons. 


47,750 
65,214 
45.688 
80,079 
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UTAH. 


In  1890, 427,500  barrels  of  salt,  valued  at  $126,100,  were  produced  in 
Utah.  The  following  table  gives  the  production  and  value  of  salt  made 
in  the  Territory  during  the  years  1883  to  1890,  inclusive: 

ProdueUan  of  9ali  in  Utah,  188S  to  1890, 


1888 
1884 
1885 
1886 


Quantity. 


BarrOa. 
107, 143 
114, 285 
107, 140 
164,285 


Valne. 


$100,000 

80,000 

75,000 

100,000 


Yean. 


1887 
1888 
1889 
1890 


Qtumtity. 


BarrtU, 

325,000 
151, 785 
200,000 
427,500 


Value. 


$102, 375 

32.000 

60,000 

126,100 


CAIilFOBXIA. 

The  salt  made  in  Alameda,  San  Bernardino,  and  San  Diego  counties 
in  1890  amounted  to  62,363  barrels,  valued  at  $57,085. 

In  San  Bernardino  county  the  Cook-Perkins  mine  produced  150  tons 
of  salt,  valued  at  $1,275.  The  whole  product  was  shipped  to  the  stock 
ranges  of  Arizona  and  New  Mexico  for  supplying  cattle.  The  area  of 
the  deposit  includes  160  acres,  there  being  about  90  acres  exposed  to 
the  surface.  The  quarrying  is  done  with  giant  powder  for  30  cents  per 
ton;  the  transportation  charge  from  the  mine  or  quarry  to  the  railroad, 
17  miles,  is  $4.50  per  ton. 

Five  years  ago  about  200  tons  were  shipped  to  New  Mexico  for  the 
stock  ranges,  in  blocks  weighing  from  200  to  1,400  pounds.  It  was  put 
out  on  the  ranges  at  convenient  places  for  the  cattle  to  use,  and  there 
are  a  number  of  the  blocks  still  on  the  range,  shipped  that  year,  with 
uo  material  loss.  It  has  saved  the  stock  ranchers  the  employment  of 
herders  to  a  considerable  extent,  as  the  cattle  will  invariably  come  back 
from  once  to  twice  a  month  to  the  place  where  the  salt  is  deposited  for 
their  use. 

IMPOBTS  IHD  EXPOBTS. 

Salt  imported  and  entered  for  consumption  in  the  United  States,  1867  to  1890,  inclueive, 
[Calendar  yeara  ending  December  81  firom  1886  to  1890;  previooa  years  end  June  30.] 


Years. 

In  bags,  barrels,  and 
other  packages. 

In  bulk. 

For  the  purpose  of 
curing  fish. 

Total 
Talne. 

Quantity. 

Valne. 

Qoantitj. 

Valne. 

Quantity. 

Value. 

1867 

PotmdM. 
254, 470, 862 
306,446,080 
207,382,750 
288,479,287 
283.993,799 
258,232,807 
239,494,117 
358,375.496 
818,073,091 
831, 266, 140 
869,005,742 

$096,570 

915,546 

895,272 

797,194 

800,454 

788,893 

1,254,818 

1,452,161 

1,200,541 

1, 153, 480 

1,050,941 

Potmdi. 
229.304,323 
219,975.006 
256,765,240 
349,776,433 
274,730,573 
257,637,230 
388,012,132 
427. 294, 209 
401,270,315 
379,478,218 
444,044,370 

$336,802 
365,468 
351,168 
507,874 
355,318 
812,569 
525,585 
648,838 
540,111 
462,106 
532,831 

Pounds. 

$1,032,872 
1,281,004 
1. 246, 440 
1, 392, 116 
1.221,780 
1,161.617 
1,806,596 
2,228,806 
1,860.259 
1,741,862 
1,733,550<» 

1868 

I860 

1870 

68,607,023 

64.671.139 

57.830,929 

86,756,628 

105,613,013 

110,249.440 

118,760.638 

132,433,972 

$87,048 

66,008 

60,155 

86,193 

126,896 

119, 607 

126,276 

140.787 

1871 

1872 

1873 

1874 

1875 

1876 

1877 
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Salt  imported  and  entered  for  oonaumption  in  the  United  Statee,  ete, — Contlnaed. 


Yean. 

In  bags,  barrelfl,  and 
other  packages. 

In  bulk. 

For  tbe  purpose  of 
onriog  fish. 

Total 
Talne. 

Qoaatity. 

Valae. 

Qnaniity. 

Value. 

Quantity. 

Value. 

1878 

1879 

1880 

Pounds. 
352,109,963 
375,286,472 
400,970,531 
412.442,291 
329. 969, 300 
312,911,360 
340,750,010 
351,276,969 
319,232,750 
275, 774, 571 
238,921,421 
180. 906, 293 
172,611,041 

$1,062,995 

1,150,01b 

1, 183, 082 

1, 242, 543 

1,080,932 

1,035,946 

1,093,628 

1,030,029 

966,993 

850,060 

620, 435 

627,134 

675,280 

Pounds. 
414,813.516 
434,760.132 
449,743,872 
529,361.042 
399, 100, 228 
412,938,686 
441,613,517 
412,322,341 
366,621,223 
343,210.331 
272, 650, 231 
2:{4, 499, 635 
248,756,044 

$483,909 
532,706 
548,425 
668,068 
474,200 
451,001 
433,827 
386,858 
371.000 
828,201 

1  246,022 
249,232 
252,848 

Pounds. 

100,794,611 
94,060,114 
109,024,446 
133,395.066 
134. 777. 560 

$96,808 
95,841 
119.607 
144.347 
1i7  OTift 

$1,643,882 
1,778.565 
1,848,174 
2,044.956 
1,708,190 
1,641,618 
1,649.918 
1,538,316 
1.432.714 
1,285,359 

1881 

1882 

1883 

1881 

142,065,557     154.671 
126.605.276     l22.iG:t 

1885 

140,067,018 
103,360,362 
106,577.947 
113,459.083 
97,900,624 
96,279,719 

121,4*Z9 
94, 721 
107.089 
111,  120 
100.123 
96,648 

1886 

1887 

1888 

977,577 

1889    

976,489 

1890    

924,756 

) 


Salt  of  domeetio  production  exported  from  the  United  Statee  from  1790  to  1890,  indiuie^^ 


Fiscal  years  ondins 
September  30  untu 
1842,  and  June  80 
since. 


1790 

1791 

1830 

1831 

1832 

1833 

1834 

1835 

1836 

18:J7 

1838 

18J9 

1840 

1841 

1842 

1843  (nine  months) 

1844 

1845 

1846 

1847 

1848 

1849 

1850 

1851 

1852 

1853 

1854 

1865 

1850 

1857 

1858 

1859 


Quantity. 


Bushels. 

31,035 

4,208 

47,488 

45,847 

45,072 

25,069 

89.064 

120,230 

49,917 

99*,  133 

114, 155 

264,337 

92.145 

215,084 

110,400 

40,678 

157,529 

131,500 

117,627 

202,244 

219, 145 

812,063 

319, 175 

344,061 

1,467,676 

515, 857 

648,185 

536.073 

096,458 

576, 151 

533,100 

717,257 


Valne. 


$8,236 

1,052 

22,978 

26.848 

27,914 

18,211 

64,007 

46,483 

31,943 

58,472 

67,707 

64,272 

42.246 

62,765 

39,064 

10,202 

47,755 

45,151 

30,520 

42,333 

73.274 

82,972 

75, 103 

61,424 

89,316 

119,729 

159,026 

156,879 

311,496 

190,609 

162,650 

212,710 


Calendar  years  ending 
DMember  31  from 
1886  to  1890 :  previous 
years  end  June  30. 


1800 

1861 

1862 

1863 

1864 

1865 

1866 

1807 

1868...  . 

1869 

1870 

1871 

1872 

1873 

1874 

1875...... 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 


Quantity. 


Bitshds. 

475.445 

537.44)1 

397,506 

584,901 

635.519 

580,537 

670.644 

605  825 

624.!y70 

442,947 

298.142 

120,156 

42.60;i 

73,  :«3 

31,657 

47,094 

51,014 

05,771 

72.427 

43,710 

22,179 

45,456 

42,085 

64,147 

70,014 

04,101,587 

4,828,863 

4,685,080 

6,360,237 

6,378,450 

4,927,022 


Valofl. 


$129,717 

144,046 

228,109 

277.838 

296,088 

368,109 

300,980 

304.030 

289.936 

190.076 

119.582 

47,116 

19.978 

43,777 

14,701 

16.271 

18,378 

20.133 

24,968 

13.612 

6,613 

14,752 

18,285 

17,321 

16,007 

26,488 

29,580 

27,177 

82,980 

31,405 

80,079 
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OmHom$  dUfrieU  and  pcrU  (mio  whi6k  $ali  was  imparted  dwring  ike  JUeai  yean  ending 

JnneSO,  1889 and  t890. 


Diitriote. 


AroMtook,Me 

Bttltimor«,Md 

Bangor,  Me 

Bath.  Me 

Boeton  enil  Charleetown, Maes  ... 

Braaoe  de  Santiago,  Tex 

Buffalo  Creek,  N.Y 

Cape  Vincent,  K.  Y 

Champlain,  K.  Y 

Charleaton,  &  C 

Chicago,  Hi 

Cincinnati,  Ohio 

Cuyahoga,  Ohio 

Betroit^Mich 

Dnluth^Minn 

Fairfield,  Conn v 

Galveston,  Tex 

Qknieeater,  MaM 

Hnn>n,Mich 

Indianapolifi,  Lid 

Kanaan  City,  Mo 

Key  West,  Via 

Miami.  Ohio 

MUiraakee,Wia 

Mobile,  Ala 

New  Haven,  Conn 

New  Orleans,  La 

If  ewport  News,  Ya 

NewYork,N.Y 

Norfolk  and  Portamouth,  Ya 

Omaha,  Nebr 

Oregon 

OswegstchicN.Y 

Paso  del  Norte^Tex.  and  N.  Mex 

Paaaamaqaoddy,  Me 

Penaaoola,  Fla 

Philadelphia,  Pa 

Portland  and  Falmoath,  Me 

Providence,  R.  I 

Puget  Sound,  Wash 

mohtaiond^a 

St  Johns,  Fla 

St.  Louis,  Mo 

Son  Diego,  Cal 

San  Francisco,  Cal 

Savannah,  Oa 

Superior,  Mich 

Tampa,  Fla 

Yermont 

Waldoboro,  Me 

WiUamette,  Oregon 

Wilmington,  N.  C 

All  other  customs  districts,  etc . . 


1889. 


Quantity. 


561,700 

45,806.136 

3,023,232 


07,662,446 

.   a.«w 

300 

190 

81,936 

4,446,104 

18,291,313 

223,776 

1,248.800 

889,200 

145,600 

979,840 

16,982,789 

41.410,640 

649,600 

2,688,000 

8,438,016 

89,048 


Total 


884,800 

4.960,360 

2.757,701 

85,878.849 

5. 145, 490 

140,710,064 

28,711,512 

091.331 

230,400 

33.000 

358.796 

4,837,767 

896,000 

45,987.154 

18,100,494 

9, 257, 260 

453.827 

3. 128. 389 

348,000 

1,702,610 

5,760 

7,729,004 

11, 258, 273 

89.200 


24,827 


4,689.950 

10,933,948 

3,593,489 

562.877,147 


Yalue. 


$1,716 

70,467 

4.148 


144,220 

20 

2 

1 

598 

4,479 

61,884 

608 

2,007 

2.642 

949 

1,107 

22,714 

80,552 

8.871 

7,207 

11,581 

106 


1890. 


5.087 

8,093 

2,701 

86,001 

10,197 

965,287 

43,037 

1.824 

588 

300 

2.032 

11.838 

681 

68,881 

10.793 

8,071 

1.330 

5,264 

335 

7,640 

39 

26,138 

9,560 

420 


244 


14,741 

13,679 

4,881 

948,071 


Quantity. 


PoundM. 

599,800 

83,254,516 

3,073,575 

4, 113, 148 

78.008,812 

6,750 


26,070 

1.620,453 

22,680.301 

336.000 

875.640 

358,800 


672,707 

4,970.007 

61,617,700 

806,000 

1.680.000 

4,590.014 

107,410 

56,000 

1,012,617 


Yalae. 


61.796 

63,371 

2.631 

4.289 

120,468 

37 


94 
3,178 
84,361 
1,168 
4.725 
2.578 


2,065.607 
37,006,746 

2,278.270 

109.844.216 

15.308.354 


402,040 


469,365 

4,293,705 

5,600,000 

36,748,437 

11.736,366 

7,448,762 

3.354.550 

3,488.954 

471. 400 

660,530 

1,440 

17,272,427 

9,962.813 


27,000 

7,200 

549,600 

8,966,956 

6,603,007 

1,649,807 

606.039,864 


784 

8.812 

65.106 

1,818 

5,426 

12.600 

150 

633 

6,366 


1,892 
69.299 

7,081 

210.606 

31.126 


1.578 


3,899 

8.469 

7.938 

48,788 

17,188 

6.915 

11,287 

9,223 

547 

3.825 

28 

65,067 

12,169 


70 

10 

568 

83,069 

10,697 

2.076 

960,926 
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EaqtorU  of  saltf  5y  ooMntries,  during  theJUoal  yean  1889  and  1890, 


Gonniries  to  wUch  exported. 


Argentine  Bepublio 

Brazil 

Central  American  States: 

CoetaRlca 

Guatemala 

Hondnraa  

Kicaraeua 

Chfle 

China 

Colombia 

Danish  Weet  Indies 

France 

French  Guiana 

Miquelon  Langley,  and  St.  Pierre  Isbmds 

French  Possessions 

Nova  Scotia,  New  Brunswick,  and  Prince  Sdward 

Island 

Quebec,  Ontario,  Manitoba,  and  the  North  west  Ter- 
ritory^  

British  Columbia 

Newfoundland  and  Labrad<ff 

British  West  Indies 

British  Honduras 

British  possessions  in  Australasia 

Hawailiui  Islands 

Haiti 

Japan  

Mexico 

Netherlands 

Dutch  West  Indies 

Asore,  Madeira,  and  Cape  Verde  Islands 

Russia,  A  aiatic 

San  Domingo 

Cuba 

United  States  of  Colombia 

Uruguay 

All  other  islands  and  ports 


1889. 


Quantity. 


Povndt, 
6*260' 


238,412 

5.  MO 

20,879 

150,750 
1,600 
8,000 


4,000 


Total 


500 
89,280 

12,193 

909,990 

434,400 

291,825 

ri,224 

3,515 

116.000 

837,740 

11.460 

10,800 

136,540 


3,777 

1,794,800 

54.730 

34,025 

530,060 

1,540 

9,700 

6,808,900 


Value. 


139 

1,687 

64 

263 

1,726 
16 
15 


40 


5 
506 

161 

4,885 

2,774 

634 

797 

37 

580 

8,963 
158 
123 

1,637 


43 

7,212 

G07 

209 

6,055 

20 

60 

84,266 


UM. 


Quantity. 


PunmdM. 
24,400 


188,115 

3,600 

25,508 

175.019 
4,000 
8,000 

411,880 
1,540 


4,200 

2,460 

107,800 

3,150 

66,200 

561,275 

14,740 

161,737 

8,890 

25,000 

839,500 

8,113 

29,500 

201, 325 

10,000 

800 

2,000 

1,314,000 

44,450 

37,660 


3,200 
4,281,602 


Value. 


•190 


1,433 

47 

318 

1,812 
55 
18 

4,892 
16 


88 

38 
575 

35 

848 
3,149 

131 

1,735 

80 

150 
4,317 

109 

152 
2.527 

125 

3 

18 

6.539 

383 

27J 


29,073 


BROMINE. 

Bromine  is  produced  as  a  by-product  of  the  salt  industry.  Tlie  mother 
liquor  from  the  salt  works  in  West  Virginia,  Ohio,  and  Michigan  are 
treated  for  this  purpose  and  the  bromine  saved.  The  bromides  con- 
tained in  the  mother  liquor  are  oxidized  by  manganese  dioxide  in  West 
Virginia  and  Ohio;  potassium  chlorate  is  the  favorite  oxidizing  agent 
in  Michigan,  because  of  the  large  proportion  of  chloride  of  calcium  in 
the  liquor. 

The  product  of  this  substance  in  the  last  three  years  is  given  below. 

Product  of  bromine  in  the  United  States  from  1888  to  1890, 


SttttM. 


Ohio 

Went  VirginiA 

Michigan 

Peniuiylvania . 

Totri 


1888. 


Pounda. 

64,540 

81, 124 

61,600 

100, 113 


307,886 


1888. 


Poundt. 

165,073 

90,028 

45,968 

116,022 


418,891 


189a 


Poundt. 

101,813 

118, 184 

59.606 

108,154 


887,817 


The  total  value  of  the  product  in  1890  was  $96,962,  the  price  being 
about  27  cents  per  x)ound  on  the  average  for  that  year.  In  the  preced- 
ing years  a  syndicate  of  producers  has  kept  the  price  comparatively 
free  from  competition  at  31  cents  per  pound. 

The  use  of  bromine  as  a  disinfectant  is  increasing  slowly.    Of  course 

the  bulk  of  the  product  goes  into  the  manufacture  of  potassium  and 

sodium  bromides. 
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BORAX. 

Bt  Chablks  O.  Yalb. 

CTIBLB  OOVDinOII  Of  TUB  DTDUSm. 

The  mannfactnre  of  borax  in  this  country  has  for  the  past  three  years 
undergone  little  variation  as  regards  either  production  made  or  net 
profits  realized,  the  product  during  this  period  having  amounted  to 
nearly  9,000,000  pounds  per  annum.  California  and  Nevada  continue 
to  be  the  only  sections  of  the  United  States  in  which  this  salt  is  manu- 
factured in  commercial  quantities;  nor  is  it  made,  except  in  a  small  way, 
anywhere  else  on  the  Western  continent,  though  a  good  deal  of  the  crude 
material  is  exported  from  the  west  coast  of  South  America,  mostly  from 
Chile  and  Peru.  Some  small  shipments  of  the  borate  of  lime  have  also 
been  made  from  a  deposit  of  that  mineral  found  east  of  the  Andes,  in 
the  States  of  La  Plata. 

Production, — ^The  annua]  and  the  total  production  of  manufactured 
borax  made  to  date  in  the  States  of  California  and  Nevada  is  exhibited 
in  the  following  table: 

Borax  produced  iti  iko  United  StaU$, 


Yean. 

Pounds. 

Ymn. 

Pounds. 

Yean. 

Pounds. 

Prior  to  1878 . . . 
1873 

1 
1, 750, 000 
2,000,000 
4,000,000 
5,433,658 
6,  180, 810 
8,727,280 
2,802,800 

i 

J879 

1, 584, 966 
S.  861).  748  ' 
4.015,405 
4, 236, 291 
6, 5U0,  ( 00 
7,000,000 

1885 

8,000,000 
9.778,290 
lUKHi.OOv 
7, 8;f0, 000 
8,800,000 
9,500,000 

1880 

1886 

1874............ 

1881 

1887 

1875 

1882 

1888 

1876 

1883 

1889 

1877 

1884 

1890 

1878 

Of  the  quantity  of  this  salt  manufactured  prior  to  1873  nearly  the 
whole  was  the  product  of  the  California  and  the  American  borax  com- 
panies, operating  in  the  localities  hereinafter  mentioned,  three-fourths 
of  this  quantity  hayiDg  been  made  by  the  California  company. 

The  considerable  falling  off  noted  since  1887  is  explained  by  the  fol 
lowing  statement  of  facts :  During  the  six  months  that  elapsed  between 
the  date  of  the  enactment  of  the  present  tariff  law,  in  January,  1883,  and 
the  first  day  of  July,  when  it  went  into  effect,  the  English  dealers  in 
borax,  in  anticipation  of  higher  prices  ruling  here,  and  with  a  view  to 
discouraging  our  home  producers,  sent  to  this  country,  while  imports 
were  so  free  from  duty,  6,000,000  pounds  of  boracic  add,  the  equivalent 
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of  7)000,000  poondB  of  the  salt.  As  oar  own  manufacl  nrers  kept  on  mak- 
ing meantime  a  large  product^  the  price  of  borax,  instead  of  advancing, 
as  was  expected,  declined,  by  reason  of  large  accumulations  on  the 
American  market,  to  4}  cents  per  pound,  being  less  than  cost  of  produc- 
tion. In  this  strait  our  home  manufacturers  entered  into  an  arrange- 
ment whereby  this  output  has,  for  the  past  three  years,  been  curtailed 
to  the  extent  denoted  by  the  figures  given  for  these  years  respectively. 
They  could  easily  turn  out  here  a  great  deal  more  of  this  salt,  but  self- 
preservation  requires  that  production  should  be  restricted  to  something 
like  present  figures. 

DISOOTBBT  AND  FIBST  W0BUN08. 

Although  a  brief  account  of  the  discovery  and  earlier  workings  of 
the  borate  fields  of  California  and  Nevada  has  been  given  in  previous 
rex)ort8  of  this  series,  it  may  be  in  order  to  recapitulate  the  history  of 
this  industry  in  these  States  and  bring  it  to  the  present  time. 

The  credit  of  having  first  discovered  a  workable  deposit  of  borax  on 
the  Pacific  coast  belongs  to  the  late  Dr.  John  A.  Yeatch,  a  skilled  min- 
eralogist and  indefatigable  explorer,  who  in  his  day  made  many  other 
important  mineral  discoveries,  he  having  also  .contributed  much  valu- 
able matter  to  the  mining  literature  of  California.  Having  detected 
the  presence  of  boradc  acid  in  certain  springs  located  in  the  northern 
part  of  the  State,  Dr.  Yeatch  spent  much  time  exploring  the  adjacent 
country  in  the  hope  of  finding  a  deposit  of  borax  that  would  prove  of 
commercial  value.  Proceeding  from  one  spring  to  another  a  little  bo- 
racic  acid  was  found  in  nearly  all,  in  the  most  of  them  hardly  more  than 
a  trace,  but  generally  enough  to  keep  alive  the  hope  that  inspired  this 
tireless  devotee  of  science.  After  traveling  hundreds  of  miles,  much 
of  the  distance  being  made  on  foot  and  under  circumstances  of  great 
discomfort,  Dr.  Yeatch  came  upon  an  extensive  deposit  of  the  biborate 
of  soda,  the  material  occurring  in  the  form  of  crystals  imbedded  in  the 
mud  at  the  bottom  of  a  lagoon  situated  on  the  margin  of  Clear  lake, 
Lake  county,  California.  To  this  lagoon  was  afterwards  given  the 
name  Borax  lake.  Although  this  find  occurred  in  1856,  not  until  1864 
was  any  attempt  made  at  working  this  deposit,  the  California  Borax 
Company  having  during  the  latter  year  commenced  the  business  of 
recovering  these  crystals  and  converting  them  into  a  marketable  com- 
modity, which  process  was  cond acted  after  the  following  manner: 

GofiTer  dams,  made  of  boiler  iron,  each  4  feet  square  by  6  feet  deep, 
and  open  at  both  ends,  having  been  prepared,  were  suspended  over  the 
water  from  x)ontoons  and  suddenly  dropped,  their  weight  carrying 
them  down  through  the  softer  mud  to  the  more  compact  clay  below. 
This  done,  the  contents  of  these  coffer  dams  were  raised  and  thiown 
into  troughs,  through  which  a  stream  of  water  being  passed,  the  mud 
and  smaller  crystals  were  washed  out  and  returned  to  the  lake,  only 
Ihe  larger  crystal^  ^ein|;  retted.  These  loitter  were  then  dissolved  in 
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hot  water  and  recrystallized  in  tanks  lined  with  lead,  nnder  which 
treatment  they  yielded  their  Ml  weight  of  fir8t-<tlass  borax,  less  the 
weight  of  the  small  percentage  of  mud  they  contained. 

The  above  was,  of  course,  a  very  wasteful  process,  as  the  company  at 
the  end  of  four  years  came  to  realize.  Their  stock  of  available  material, 
confined  to  the  upper  5  feet  of  mud,  had  by  this  time  become  depleted 
to  aiL  extent  that  considerably  curtailed  production,  and  even  threat- 
ened it  with  entire  cessation  at  no  distant  day,  a  denouement  that  was 
finally  precipitated  by  the  occurrence  of  an  excessive  rain^EUl,  which 
so  filled  up  the  lake  that  further  operations  at  that  point  became  im- 
practicable. 

In  this  emergency  the  company  transferred  their  labors  to  a  small 
pond  near  by,  the  water  of  which  holds  in  solution  the  salts  of  soda  in 
the  following  proportions:  Sodium  carbonate,  75.4;  sodium  chloride, 
8.3;  sodium  biborate,  16.3  per  cent. 

Neither  the  water  here  nor  the  mud  beneath  contains  any  crystals. 
Under  these  changed  conditions  a  difierent  method  of  treatment  had 
to  be  adopted  from  that  before  emijioyed;  nor  did  the  company  suc- 
ceed iu  finding  a  method  entirely  adapted  to  these  changed  conditions, 
even  after  much  experimentation  had  been  made.  What  worked  right 
in  laboratory  practice  failed  to  give  satisfaction  when  tried  on  a  large 
scale.  The  plan  of  concentrating  the  water  by  boiling  and  evaporating 
the  solution  in  small  pans  wa-s  finally  adopted.  The  borax  and  the 
carbonate  were  then  crystallized  together,  after  which  the  latter  was 
washed  away,  its  greater  solubility  making  this  an  easy  matter.  Some 
4,000  of  these  evaporating  pans,  holding  from  2  to  3  gallons  each,  con- 
stituted a  part  of  the  plant  here  in  use. 

The  California  Borax  Company  continued  work  at  this  place  until 
1874,  when  they  were  obliged  to  suspend  operations  owing  to  the  low 
price  of  this  salt  consequent  on  the  large  production  made  at  the  newly 
discovered  salines  in  Nevada.  During  the  period  they  were  at  work 
this  company  turned  out  a  total  of  about  one  and  a  quarter  million 
pounds  of  refined  borax,  for  which  tliey  received  an  average  of  25  cents 
per  pound.  Notwithstanding  the  high  price  obtained  for  their  product 
the  investment  proved  an  unfortunate  one  for  the  company. 

While  the  manufacture  of  borax  was  so  struggling  to  obtain  a  foot- 
hold in  California,  a  company  of  San  Francisco  capitalists  undertook 
the  manufacture  of  this  salt  in  Nevada,  the  site  of  their  operations  be- 
ing a  small  circular  lake  situated  near  Bagtown,  Churchill  county. 
This  lake,  about  2  miles  in  circumference  and  very  deep,  is  walled  in 
on  every  side  but  the  southwest  by  steep  banks,  which  spring  up  from 
the  narrow  beach  to  a  height  of  200  feet  or  more.  The  slope  of  these 
banks  is  as  smooth  and  regular  as  the  face  of  an  artificial  mound,  the 
upper  edge  being  on  a  level  with  the  surface  of  the  surrounding  coun- 
try. But  for  the  absence  of  other  confirmatory  evidence  this  lake,  so 
deep  and  nearly  circular;  mi^ht  })^  suppos^  tp  occupy  the  en^ter  of  ap 
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extinct  volcano.  The  water  of  this  lake  carries  in  solution  a  small  per- 
centage of  boracic  acid  and  chloride  of  sodium  or  common  salt.  The 
region  about  abounds  in  <<  alkali  fiats^''  shallow  depressions,  in  which 
the  water  during  the  wet  season  collects  to  a  depth  of  a  few  inches, 
and,  evaporating,  leaves  a  slight  deposition  of  the  above  salts  behind. 
Much  of  the  soil  here  appears,  in  fact,  to  be  impregnated  with  these 
and  other  saline  substances.  In  the  vicinity  of  this  lake  occurs  a  re- 
markable deposit  of  carbonate  of  soda,  folly  described  in  the  Fourth 
Annual  Report  of  the  California  State  Mineralogist.  In  utilizing  the 
water  of  this  lake  the  plan  was  adopted  of  pumping  it  up  into  troughs, 
through  which  it  was  carried  out  and  discharged  on  an  alkali  flat  near 
by  and  there  evaporated,  the  crystallized  borax  being  left  behind.  After 
a  short  trial  this  enterprise  was  abandoned,  the  borax  produced  being 
limited  in  quantity  and  of  low  grade,  owing  to  the  presence  of  the  baser 
salts  and  other  impurities,  there  being  in  the  neighborhood  neither 
fuel  nor  other  facilities  for  refining  the  crude  material  on  the  si>ot.  In 
addition  to  these  natural  disadvantages  there  was  manifested  here,  as 
there  had  been  at  Borax  lake,  a  surprising  ignorance  of  the  conditions 
as  well  as  of  the  methods  of  procedure  requisite  to  success. 

Proceeding  to  notice  in  the  order  of  their  occurrence  these  abortive 
efforts  at  manufacturing  borax  on  the  Pacific  Coast,  the  enterprise  in- 
augurated at  Sand  Springs,  in  Nevada,  next  claims  attention.  At  this 
locality,  situated  on  an  extensive  alkali  flat,  in  Churchill  county,  there 
was  put  up  by  the  American  Borax  Company,  in  the  year  1870,  reduc- 
tion works  having  a  capacity  of  one  ton  of  the  refined  salt  per  day. 
After  operating  these  works  for  a  period  of  about  three  years  this  com- 
pany relinquished  the  business,  mainly  for  the  same  causes  that  had 
militated  against  their  predecessors  in  the  field.  About  the  same  time, 
or  a  little  later,  a  small  plant  was  put  up  on  a  dex)08it  of  the  borates 
similar  to  that  at  Sand  Springs  and  situated  50  miles  to  the  northwest 
of  that  locality.  Although  near  the  line  of  the  Central  Pacific  rail- 
road, insuring  the  operators  at  that  x)oint  cheap  transportation,  results 
here  did  not  differ  from  those  previously  reached  in  both  California 
and  Nevada. 

Before  the  last-mentioned  company  had  closed  its  works  the  dis- 
covery of  much  richer  as  well  as  more  extensive  deposits  of  borax  in 
both  of  these  States  had  served  so  to  reduce  the  price  of  this  com- 
modity that  it  could  no  longer  be  profitably  produced  by  any  of  the 
parties  previously  engaged  in  its  manufacture  on  the  coast. 

Concerning  the  salines  so  discovered,  their  subsequent  outfit,  and 
active  workings,  enough  has  been  said  in  previous  volumes  of  this  series 
to  make  unnecessary  any  detailed  account  of  the  same  here.  Every 
year  has  seen  some  improvements  made  in  the  industry  in  the  way  of 
more  perfect  appliances  and  processes,  and  through  the  introduction  of 
which,  production  has  b^n  so  cheapened  that  the  manu&cturer  has, 
778  Mm 32 
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without  any  material  advance  in  the  price  of  the  salt,  been  able  to  real- 
ize a  living  profit  where  before  he  had  failed  to  do  so. 

Ab  the  improvements  above  alluded  to  are  well  represented  by  whal 
has,  daring  the  year  under  review,  been  accomplished  by  the  B£ui  Ber- 
nardino Borax  Company,  an  article  bearing  on  thesubject  is  reproduced, 
with  slight  omissions,  from  the  last  Annual  Beport  of  the  California 
St«,te  Mineralogist.  As  this  article,  prepared*  by  Dr.  Henry  De  Gioot, 
describes  also  the  general  features  of  the  saline  belonging  to  that  com- 
pany, the  character  of  the  crude  material  there  obtained,  and  the  man- 
ner of  its  occurrence,  together  with  the  mechanisms  and  methods  em- 
ployed in  its  reduction,  it  may,  in  so  far  as  the  above  particulars  are 
concerned,  be  accepted  as  describing  with  much  accuracy  this  entire 
class  of  prox)erties. 

THE  SEARLE8  BORAX  HABSH. 

This  marsli  is  situated  in  the  northwestern  comer  of  San  Bernardino 
county,  California,  occupying  a  x>ortion  of  township  25  south,  range  43 
east.  Mount  Diablo  meridian. 

The  site  is  distant  from  San  Francisco  southeast  500  miles;  fixim  San 
Bernardino,  the  shire  town  of  the  county,  due  north  175  miles;  and  from 
Mojave,  nearest  station  on  the  Southern  Pacific  railroad,  northeast  72 
miles;  these  distances  being  measured  by  the  usually  traveled  routes. 

Physicalpeculiarities  and  probable  origin. — Locally  considered,  Searles' 
marsh  lies  near  the  center  of  an  extensive  mountain-girdled  plain,  to 
which  the  phrases  ^'alkali  flat,"  "dry  lake,"  "  salt  bed,"  and  "borax 
marsh"  have  variously  been  applied.  The  contents  and  physical  fea- 
tures of  this  basin-shaped  depression  well  justify  the  several  names 
that  have  been  so  applied  to  it.  It  is,  in  fact,  a  dry  lake,  the  bed  of  which 
has  been  filled  up  in  part  with  the  several  substances  named.  Its  con- 
tents do,  in  reality,  consist  of  mud,  alkali,  salt,  and  borax,  largely  sup- 
plemented with  volcanic  sand.  This  depression,  which  has  an  eleva- 
tion  of  1,700  feet  above  sea  level,  and  an  irregular  oval  shape,  is  about 
10  miles  long  and  5  miles  wide,  its  longitudinal  axis  striking  due  north 
and  south.  It  is  surrounded  on  every  side  but  the  south  by  high  moun- 
tains, the  Slate  range  bounding  it  on  the  east  and  north,  and  the  Argos 
range  on  the  west,  the  view  to  the  south  being  shut  out  by  low  moun- 
tains, conical  peaks,  and  broken  hills  which  break  away  to  the  south- 
east. Conspicuous  in  that  direction  stands  a  series  of  splintered  battes, 
so  slender  and  pointed  that  the  name  "  Needles  "  has  been  applied  to 
them. 

No  doubt  but  this  basin  was  once  the  bed  of  a  deep  and  wide-ex- 
tended lake,  the  remains  of  a  former  inland  sea.  The  shore  line  of  this 
lake  is  distinctly  visible  along  the  lower  slopes  of  the  surrounding  rooun- 
tains  at  an  elevation  of  600  feet  above  the  surface  of  the  marsh.  Far- 
ther up,  one  above  the  other,  faint  marks  of  former  water  lines  can  be 
seen  showing  the  difieirent  levels  at  which  the  surfiaice  of  tlie  ancient 
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lake  has  stood.  In  the  course  of  time  this  lake  was  extingaished,  hav- 
ing been  filled  up  with  the  wash  from  the  adjacent  mountains,  originally 
much  taller  than  they  are  to-day. 

What  may  have  originally  been  the  depth  of  this  lake  has  not  yet 
been  ascertained,  borings  put  down  300  feet  having  failed  to  reach  bed 
rock. 

Borings  commenced  in  1887  disclosed  the  following  underlying  forma- 
tions, the  successive  strata  passed  through  having  been  observed  and 
noted  by  Superintendent  Searles,  who  had  the  work  in  charge 

1.  Two  feet  of  salt  and  thenardite. 

2.  Four  feet  of  clay  and  volcanic  sand,  containing  a  few  crystals  and 
bunches  of  hanksite. 

3.  Eight  feet  of  volcanic  sand  and  black,  tenacious  clay,  with  bunches 
of  trona  of  black,  shining  luster,  from  inclosed  mud. 

4.  Eight-foot  stratum,  consisting  of  volcanic  sand  containing  glauber- 
ite,  thenardite,  and  a  few  flat  hexagonal  crystals  of  hanksite. 

5.  Twenty-eight  feet  of  solid  trona  of  uniform  thickness — other  borings 
showing  that  this  valuable  mineral  extends  over  a  large  area. 

6.  Twenty-foot  stratum  of  black,  slushy,  soft  mud,  smelling  strongly 
of  hydrosulphuric  acid,  in  which  there  are  layers  of  glauberite,  soda, 
and  hanksite.    The  water  has  a  density  of  30  degrees  Baum6. 

7.  Two  hundred  and  thirty  feet  (as  far  as  explored)  of  brown  clay, 
mixed  with  volcanic  sand  and  permeated  with  hydrosulphuric  acid. 

Overlying  "So.  6  a  thin  stratum  of  a  very  hard  material  was  encoun- 
tered. Being  difficult  to  penetrate  and  its  character  not  recognized, 
this  was  simply  called  <^  hard  stuff,"  its  more  exact  nature  being  left  for 
future  determination. 

Whatever  the  agencies  that  in  the  first  place  scooped  out  the  bed  of 
this  lake,  or  however  it  came  afterwards  to  be  drained  of  its  water,  the 
process  by  which  it  has  since  been  filled  up,  as  well  as  the  sources  of  its 
wonderful  enrichment,  is  well  understood.  The  rocks  of  the  surround- 
ing region  being  mainly  of  volcanic  origin,  abound  with  the  various 
salts  found  in  this  marsh.  As  these  rocks  have  undergone  decomposi- 
tion these  salts,  set  free,  have  mingled  with  and  become  constituent 
parts  of  the  soil.  The  rains  falling  on  this  soil  have  carried  it,  together 
with  the  salts  it  contained,  down  and  deposited  it  in  this  cen1a*al  basin, 
filling  it  up  to  the  extent  now  seen.  That  this  filling-up  process  must 
have  been  slow  in  a  climate  marked  by  such  extreme  aridity,  admits  of 
no  question.  The  wash  from  the  watershed  of  this  basin  is  not  large, 
and  would  have  been  extremely  limited  but  for  the  cloud-bursts  that 
occasionally  occur  on  the  surrounding  mountains,  and  which  in  former 
times  were  probably  heavier  and  of  more  frequent  occurrence  than  at 
present.  Only  in  excessive  wet  winters  do  more  than  a  few  small 
streams  flow  down  the  ravines  eroded  in  the  rim  of  this  basin,  and  these 
dry  up  almost  as  soon  as  the  rain  ceases  to  fall.  But  the  filling  up  of  this 
ancient  lake  has  not  been  due  solely  to  the  soil  washed  in  by  the  surfiEi>oe 
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water.  It  has  been  greatly  hastened  by  the  large  qnautities  of  dust 
and  sand  swept  in  by  the  strong  winds  that  blow  here  periodically  from 
the  west.  While  the  solfataric  action  may  have  had  something  to  do 
witli  the  production  of  these  salts,  it  seems  probable  that  their  x>reseDi*c 
here  is  mainly,  if  not  wholly,  due  to  the  source  above  indicated. 

As  is  the  case  with  all  salines  of  like  character,  this  has  no  outlet 
The  water  that  comes  into  it  can  escape  only  by  evaporation,  whicli 
process  goes  on  here  very  rapidly  for  two-thirds  of  the  year.    While 
most  of  the  water  contained  in  this  basin  is  subterranean,  a  little  dur- 
ing very  wet  winters  accumulates  and  stands  for  a  short  time  on  x>or- 
tions  of  the  surface.    In  no  place,  however,  does  it  reach  a  depth  of 
more  than  a  foot  or  two,  hardly  anywhere  more  than  3  or  4  inches. 
Within  the  limits  of  the  actively -producing  portion  of  the  marsh,  which 
covers  an  oblong  area  of  about  1,700  acres,  the  water  stands  on  a  tract 
of  some  300  acres  for  a  longer  period  than  it  does  elsewhere,  but  even 
here  it  nowhere  reaches  a  depth  of  more  than  a  foot.    Between  ttiis 
300-acre  tract  and  the  main  flat  lying  a  little  lower,  there  interposes  a 
slight  ridge  which  prevents  the  surface  water  from  escaping  to  the  lower 
ground.    This  entire  productive  section  is,  in  fact,  sUghtly  depressed 
below  the  general  level  of  the  flat,  to  which  circumstance,  no  doubt,  its 
greater  fertility  is  due.     As  certain  degrees  of  moisture  are  necessary 
to  maintain  the  process  x>f  capillary  attraction,  this  goes  on  at  this 
lower  point,  to  which  the  water  gravitates,  with  greater  steadiness  and 
activity  than  elsewhere. 

After  a  slight  winter  rainfall,  causing  the  water  to  subside  to  an 
unusually  low  level,  the  restoration  of  these  surface  deposits  goes  on 
slowly  and  may  even  be  wholly  arrested. 

Mineral  substances  found. — ^This  water,  which  is  of  a  dark  brown  color, 
and  strongly  impregnated  with  alkali,  has  a  density  of  28^  Baom^. 
The  salts  obtained  from  it  by  crystallization  contain  carbonate  aad 
chloride  and  biborate  of  sodium,  nMth  a  large  percentage  of  organic 
matter.  Summarized,  the  following  minerals  have  been  found  associated 
with  the  borax  occuning  in  the  Searles  marsh :  Anhydrite,  calcite,  celes- 
tite,  cerargyrite,  colemanite,  dolomite,  emboUte,  gay-lussite,  glauberite, 
gold,  gypsum,  halite,  hauksite,  natrone,  soda,  niter,  sulphur^  thenardite, 
tincal,  and  trona,  the  most  of  these  occurring,  of  course,  in  only  minute 
quantities.  There  is,  however,  reason  to  believe  that  hanksite  will  yet 
be  found  abundantly,  both  here  and  in  the  other  salines  of  this  region. 

The  submerged  tract  above  described  is  called  the  ^^  crystal  bed,"  the 
mud  below  the  water  being  ftdl  of  large  crystals,  which  occur  in  nests 
at  irregular  intervals  to  a  depth  of  3  or  4  feet;  many  of  these  crystals, 
which  consist  of  carbonate  of  soda  and  common  salt,  with  a  considera- 
ble percentage  of  borate,  are  of  large  size,  some  of  them  measuring  7 
inches  in  length.  The  water  15  feet  below  this  stratum  of  mud  contains, 
according  to  Mr.  C.  JST.  Hake,  who  made,  not  long  since,  a  careful  exam- 
ination of  these  deposits,  carbonate  of  soda,  borax,  and  salts  of  ammc^ 
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nia.    The  gronnd  in  the  immediate  vicinity,  a  dry  hard  crust  about  one 
foot  thick,  contains,  on  the  same  authority: 

CompatiHon  of  ground  near  SearM  fMT%K^  CQ^fomUlm 


P«r  MBit 


Sand 

Sulphate  of  soda. . 

Common  salt 

Carbonate  of  soda 
Borax 


50 
10 
12 
10 
12 


The  borax  here  occurs  in  the  form  of  the  borate  of  soda  only,  no  ulezite 
(borate  of  lime)  having  yet  been  found. 

Oaihering. — It  is  the  overlying  crust  mentioned  that  constitutes  the 
raw  material  from  which  the  refined  borax  is  made.  The  method  of 
collecting  it  is  as  follows:  When  this  crust,  through  the  process  of 
efflorescence,  ever  active  here,  has  gained  a  thickness  of  about  1  inch, 
it  is  broken  loose  and  scraped  into  ^sdndrows  far  enough  apart  to  admit 
the  passage  of  carts  between  them,  and  into  which  it  is  shoveled  and 
carried  to  the  factory  located  on  the  northwest  margin  of  the  flat  1  to  2 
miles  away.  As  soon  as  removed,  this  incrustation  begins  again  to  form, 
the  water  charged  with  the  saline  particles  brought  to  the  surface  by 
capillary  attraction  evaporating  and  leaving  these  particles  behind. 
This  process  having  been  suffered  to  go  on  for  three  or  four  years,  ^  crust 
thick  enough  for  removal  is  again  formed;  the  supposition  being  that 
this  incrustation,  if  removed,  will,  in  like  manner,  go  on  repl*oducing 
itself  indefinitely.  In  order  to  determine  the  proportionate  growths  of 
the  various  salts  contained  in  this  crust  while  undergoing  this  recu- 
perative process,  Mr.  Hake  took  samples  representing,  resx>ectively, 
six  months,  two,  three,  and  four  years'  growth.  Fi*om  the  ground  from 
which  these  samples  were  taken,  the  crust  has  been  removed  several 
times  during'the  preceding  twelve  years. 

The  analyses  of  these  samples  gave  the  following  results: 

CkmpoHiion  of  old  and  new  cruete  at  SearM  horax  mareh,  CaHfomia, 


Six 
months* 
gruwUi. 

Two 

years* 
growth. 

Three 

years' 

growth. 

FMr 

years* 

growth. 

Rand 

Percent 
58.0 
5.2 
11.7 
10.9 
14.2 

Percent 
55.4 

5.0 

6.7 

20.0 

12.0 

Percent 
52.4 
8.1 
1&6 
ILl 
11.8 

Percent 
53.3 
8.0 
10.0 
11.8 
10.0 

OArhonAtA  of  iinda, .,.. r,,,, t- 

RotphatA  of  soda 

Cblbride  of  Soda 

Borax 

Totals 

100.0 

100.0 

100.0 

100.0 

The  above  determination  shows  that  the  first  six  months'  growth  is 
richest  in  borax,  and  that  the  proportion  of  carbonate  of  soda  to  borax 
increases  regularly.    The  presence  of  so  much  sand  as  is  here  indicated 
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is  caused  by  the  high  winds  that  blow  at  intervals,  bringing  in  great 
quantities  of  that  material  from  the  mountains  to  the  west.  This  sand, 
it  is  supposed,  facilitates  the  formation  of  the  surfia.ce  crust  by  keying 
the  ground  in  a  i>orous  condition. 

Process  of  manufacture. — ^The  crude  stuff  having  been  collected  on 
the  marsh  and  hauled  to  the  factory  in  the  manner  stated,  is  thrown  on 
the  dumping  ground  close  by,  a  stock  of  several  thousand  tons  being 
kept  constantly  on  hand.  As  required,  this  material  is  carted  into  the 
works  and  thrown  into  dissolving  tanks  filled  with  a  boiling  saline  solu- 
tion, and  there  kept  until  it  is  completely  dissolved,  free  ammonia  being 
meantime  copiously  given  off.  The  heat  supplied  to  the  tanks  consists 
of  steam  passed  through  a  coil  placed  near  their  bottoms,  this  coil  being 
pierced  with  many  minute  holes  for  the  escape  of  the  steam.  The  vari- 
ous salts  being  dissolved,  there  is  left  at  the  bottom  of  the  tank  an  in- 
soluble residue,  chiefly  mud  and  sand.  The  hot  solution  having  been 
left  about  eight  hours  to  settle  and  clarify,  is  run  off  into  long  wooden 
crystallizing  tanks  and  allowed  to  cool,  which  requires  from  five  to  nine 
days,  according  to  the  temperature  ^of  the  weather.  The  product  of 
the  first  crystallization  is  a  somewhat  impure  article  of  borax,  slightly 
discolored  by  organic  matter,  and  which  is  either  sold  as  '^  concentrates" 
or  redissolved  in  boiling  mother  liquid,  and  the  resultant  solution 
allowed  to  cool  to  120^  F.  From  the  solution  thus  obtained  borax  of 
a  superi9r  quality  is  made.  By  a  system  of  carefiil  experimentation 
kept  up  for  a  year  Superintendent  Searles  has  succeeded  in  extracting 
the  borax  from  the  crude  material  treated  up  to  a  high  percentage, 
very  little  of  the  salt  being  lost. 

Seduction  works, — ^While  these  are  as  complete  perhaps  as  any  ex- 
tant, additional  improvements  are  contemplated  here,  not,  however, 
with  a  view  to  increasing  the  output  so  much  as  effecting  further  econ- 
omy in  the  manufacture  of  the  salt.  Although  the  present  works  are 
capable  of  turning  out  over  one  hundred  tons  refined  borax  per  month, 
they  are  not  run  to  their  fuU  capacity,  a  slightly  restricted  production 
having  been  found  expedient.  The  buildings  occupied  by  the  plant 
consist  of  a  dissolving,  a  concentrating,  a  refining,  and  a  boiler  and 
engine  house,  and  all  those  numerous  other  buildings  required  about  an 
establishment  of  this  kind. 

Fuel  and  water  supply. — The  ^el  formerly  used  in  these  works  con- 
sisted of  greasewood  and  sagebrush,  the  only  kinds  found  in  the  coun- 
try. No  trees  grow  here.  For  about,  three  years  an  acceptable  substi- 
tute for  these  shrubs  has  been  found  in  crude  petroleum,  which,  be- 
sides proving  fiar  more  economical  and  less  troublesome,  affords  a  stead- 
ier heat. 

The  water  used  here  for  drinking  and  for  feeding  the  boilers  is  ob- 
tained from  a  group  of  springs  7^  miles  distant  in  the  Argus  Mono- 
tains,  whence  it  is  brought  in  through  iron  pipes,  being  delivered  at 
the  works  under  a  1,000-toot  \i<^!dA..   W>  S&  vi^'oai^ASiXt  ^s^^  ^1  ^sis^kS.^^ 
quality,  being  soft  and  pui^   T\i^  ^^\«t  Y^^^jAx^^^s^oQaMt  v^^s^^^ts^^. 
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derived  from  artesian  wells,  of  which  14,  sunk  on  the  border  of  the 
marsh  to  a  uniform  depth  of  55  feet,  afford  an  ample  supply.  This 
water,  which  flows  steadily,  rising  from  5  to  10  feet  abo\'e  the  surface, 
contains  about  1  per  cent  of  carbonate  of  soda,  strong  traces  of  borax^ 
and  salts  of  ammonia  equal  to  about  18  grains  per  gallon.  It  answers 
well  for  dissolving  the  crude  material  and  for  most  other  uses  about 
the  works,  in  which  the  consumption  is  large. 

Labor^  wagesy  transportaiionj  etc, — This  company  employs  about  60 
men  in  the  several  departments  of  the  business,  subdivided  and  paid 
as  follows:  One  foreman,  $8  per  day;  4  mechanics,  each  $4  per  day; 
GO  laborers,  each  $2  per  day;  2  teamsters,  $100  per  month;  3  persons 
in  the  clerical  force  9150  i>er  month,  the  company  boarding  all  but  the 
latter.  The  sum  paid  out  on  labor  account  amounts  to  $50,000  annu- 
ally. Owing  to  favorable  climatic  conditions  operations  can  be  con- 
tinued here  nearly  the  whole  year  round.  On  an  average  not  more 
than  one  month  in  twelve  is  lost,  the  cause  of  stoppage  being  rains, 
sandstorms,  alid  repairs.  It  may  here  be  observed  that  the  wages  paid 
by  the  other  borax  companies  operating  on  the  Pacific  coast  do  not  vary 
much  from  the  above,  except  that  they  are  as  a  general  thing  some- 
what less. 

For  their  transportation  service  this  company  requires  about  50  ani- 
mals, most  of  them  being  heavy  draft  mules.  For  hauling  the  raw 
material  from  the  marsh  to  the  factory  horses  are  used.  For  trans- 
porting the  manufactured  article  to  Mojave,  the  shipping  and  receiving 
station  on  the  Southern  Pacific  railroad,  and  bringing  back  supplies 
mules  are  employed.  Twenty  of  these  animals  constitute  a  team,  which, 
being  attached  to  two  large  wagons  coupled  together  and  capable  of 
carrying  a  total  of  15  tons,  make  the  trip  to  Mojave,  72  miles  distant,  in 
eight  days.  As  the  country  to  be  traversed  is  an  arid  and  sandy  desert, 
water  having  to  be  carried  part  of  the  way,  freighting  over  it  is  at- 
tended with  heavy  exx>ense,  it  costing  the  company  more  than  twice  as 
much  to  get  their  products  from  their  plant  to  Mojave  as  from  that 
plaee  to  Eastern  markets. 

The  Pacific  Coast  Borax  Company. — ^This  company  consists  of  a 
consolidation,  recently  effected,  of  the  Pacific  Borax,  Salt,  and  Soda 
Comx>any,  the  new  organization  taking  in  also  the  several  properties 
known  as  the  Ohetco  borax  mine  of  Oregon,  the  Death  Valley  and  the 
Amargosa  borax  deposits,  the  Oalico  borate  mine,  and  the  Alameda 
refinery.  The  amount  of  marketable  borax  turned  out  by  this  com- 
pany from  their  four  salines  now  actively  worked  aggregated  in  the 
present  year  (1890)  about  6,000  tons,  the  most  of  it  being  the  Calico, 
]  the  Ted's  marsh,  and  the  Columbus  marsh  deposits,  with  a  small  con- 
tribution from  the  Chetco  mine.  Owing  to  change  of  ownership  and 
the  many  natural  disadvantages  under  which  they  require  to  be  worked, 
nothing  has  for  the  past  three  years  been  done  with  either  the  Death 
VaUey  or  the  Amargoaa,  deposit. 
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The  Oalieo  mine. — ^This  deposit,  situated  in  the  Calico  district,  San 
Bernardino  coanty,  Oalifomia,  is  remarkable  in  that  it  oocan»  in  the 
form  of  a  vein  or  ledge,  being  exploited  in  the  same  maniier  as  that 
class  of  deposits.  Though  discovered  in  1883,  only  for  the  past  few 
years  has  this  mine  been  actively  worked,  the  plan  of  operating  here 
being  as  follows:  The  crude  material,  which  occurs  intermixed  with 
shale,  jasper,  and  carbonate  of  lime,  is  broken  out,  hoisted  to  the  snr- 
&ce,  and  dumx)ed  into  cars  which  carry  it  to  the  ore  bins  near  by. 
Taken  from  these  it  is  loaded  on  wagons  and  hauled  to  the  town  of 
Daggett  and  there  shipped  by  rail  to  the  company's  Alameda  refinery, 
located  on  the  bay  of  San  Francisco,  where  it  undergoes  final  treat- 
ment, about  700  tons  of  the  raw  material  being  handled  per  month. 
This  material  is  priceite  and  carries  about  34  per  cent,  boracic  acid.  In 
stoping  it  out  much  blasting  is  required.  After  being  brought  to  the 
surfiEM^e  it  has  to  be  carefully  assorted,  being  intermixed  with  so  much 
foreign  matter.  The  deposit  is  now  believed  to  be  extensive,  as  it 
measures  fully  4  feet  between  the  walls  and  can  be  traced  by  the  crop- 
pings  for  a  distance  of  nearly  2  miles.  This  company  employs  at  the 
Oalieo  mine  45  men  and  45  animals,  two  20-mule  teams  doing  the  haul- 
ing to  Daggett  The  entire  labor  force  employed  by  them,  the  Alameda 
works  included,  amounts  to  about  150  men. 

Rhodes  marsh, — ^There  were  turned  out  here  in  the  year  1890  about 
700  tons  of  concentrated  borax,  the  product  being  sacked  and  sold  in 
that  shape  or  sent  elsewhere  for  refining^  This  company  employs 
about  15  or  20  men,  the  most  of  them  Indians,  these  latter  being  found 
very  serviceable  hands.  The  company  manufactures  a  considerable 
quantity  of  common  salt,  which  is  used  in  the  reduction  of  silver  ores 
at  the  several  mills  in  theneighborhood. 

The  Preservaline  Company ^  an  eastern  incorporation,  which  has  be^ 
in  existence  about  four  years,  has  built  a  refinery  on  the  Columbus 
marsh  at  a  point  12  miles  east  from  the  town  of  Columbus.  The  out- 
put, amounting  to  some  250  tons  per  year,  is  handled  by  the  New  York 
Chemical  Importing  Company,  which  converts  the  most  of  it  into  a 
<<  preservaline  "  for  keeping  meats  and  other  food  products,  the  efficacy  of 
this  article  being  enhanced  by  the  addition  of  certain  other  ^pitiseptics. 
This  company,  which  employs  about  20  men,  undertook  the  mannfac- 
ture  of  boracic  acid,  but  finding  the  business  unprofitable  abandoned  it 
after  having  expended  a  considerable  sum  in  the  experiment.  This  acid 
could  be  made  on  the  Pacific  coast  were  the  present  tariff  on  the  im- 
ported article  slightly  increased. 

The  Chetco  deposit, — This  is  located  in  Curry  county,  Oregon,  the 
crude  material,  priceite,  occurring  in  the  shape  of  bowlders  weighing 
fr^m  a  few  ounces  up  to  several  hundred  pounds.  These  being  buried 
irregularly  in  the  earth,  with  little  or  no  surfieKse  indications,  the  ex- 
ploitation of  the  deposit  becomes  troublesome  and  costly,  diaadvan- 
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tages  that  are  measurably  offset  by  the  great  richness  of  the  material 
and  the  facilities  that  exist  at  the  spot  for  shipping  it  by  sea.  Pro- 
feasor  Silliman,  who  carefully  examined  this  mineral,  obtained  the 
following  mean  of  three  analyses: 

Andlif9i9  of  prieeitefrom  CMco,  Ortg<m, 


Pereent 

JBoraclo  Mid 

40.00 

81.88 

18.20 

.06 

Lime 

Water 

Total 

100.08 

The  absence  of  soda  distiogaishes  this  mineral  from  nlexite  and  cryp- 
tomorphite,  making  it  a  new  species,  named  after  Prof.  Thomas  Price, 
of  San  Francisco.  Several  hundred  tons  of  this  material  have  lately 
been  gathered  and  sent  to  the  Alameda  refinery,  where  it  was  treated 
with  excellent  results.  A  hundred  tons  of  it  has  also  been  reduced  else- 
where to  pure  boracic  acid.  Notwithstanding  the  difficulty  of  working 
it,  this  deposit  is  likely  to  prove  valuable.  Eight  men  are  kept  steadily 
employed  in  the  work  of  hunting  after  and  getting  it  out  When  ex- 
tracted it  is  shipped  by  sea  to  the  Alameda  works  and  there  reduced. 

The  Saline  Valley  d^osit — ^A  discovery  of  comparatively  recent  date 
is  located  to  the  east  of  the  White  mountains,  Inyo  county,  Galifomia, 
being  distant  easterly  60  miles  from  Alvord,  a  shipping  station  on  the  Gar- 
son  and  Colorado  railroad.  The  marsh  in  which  the  crude  material,  the 
borate  of  soda,  occurs  covers  some  20,000  acres,  though  the  more  fertile 
portion,  so  far  as  known,  is  confined  to  less  than  one-tenth  that  area. 
Over  much  of  this  the  borate  of  soda  incrustation  varies  from  3  to  6 
inches  in  thickness.  The  owners  of  this  more  fertile  section,  Messrs. 
Conn  &  Trudo,  have  erected  here  a  plant  after  the  usual  style,  having 
a  capacity  of  40  tons  concentrated  per  month.  A  working  force  of 
thirty  men  is  employed  here.  Water  for  these  works  is  brought  through 
iron  pipes  from  the  mountains  to  the  west,  a  distance  of  1^  miles.  Mes- 
quite  trees,  which  make  an  excellent  fuel,  are  abundant  in  the  neigh- 
borhood. An  average  of  eight  assays  of  this  crude  material,  made  by 
Mr.  John  Fleming,  gave  66.83  per  cent,  boracic  acid.  During  1890 
Messrs.  Conn  &  Trudo  turned  out  400  tojis  of  concentrated  borax,  with 
nearly  as  much  the  preceding  year. 

While  the  borax  industry  on  the  Pacific  coast  is  in  a  fairly  prosper- 
ous condition,  this  would  be  changed  should  there  occur  any  largely 
increased  production,  as  lower  prices  would  inevitably  follow,  thereby 
extinguishing  the  narrow  profit  margin  that  at  present  exists. 

In  this  country  the  <^  spot"  price  of  borax  is  understood  to  mean 
price  delivered  on  cars  at  shipment  points  on  either  of  thft  t£^\^aft«c^- 
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nental  railroads.  During  the  past  year  this  pric<»  has  been  6^  cents 
per  pound  for  the  concentrated  and  7  cents  for  the  refined  article,  this 
being  for  not  less  than  car  load  lots.  Eastern  prices  exceed  the  above 
by  1  to  1^  cents  x>^r  pound.  Latterly  the  most  of  the  salt  has  been 
shipped  by  rail  directly  east  from  points  of  production,  only  such  amount 
going  to  San  Francisco  as  is  intended  for  shipment  by  sea,  plus  con- 
sumption on  the  Pacific  coast,  which  latter  is  less  than  100  tons. 


GRAPHITE. 

The  production  of  graphite  in  1889  amounted  to  7,003  short  tons  of 
crude  mineral.  The  value  of  the  product  in  its  first  selling  condition 
was  $72,062.  In  1890  the  product  consisted  of  1,000  tons  from  Michi- 
gan worth  at  the  mines,  $12,000;  500  tons  from  Pennsylvania  and  New 
Jersey,  marketed  in  pulverized  form  for  $20,500,  and  600,000  pounds 
(estimated)  of  refined  from  the  Ticonderoga,  New  York,  mines  worth 
$45,000.  The  qualities  of  graphite  differ  widely.  The  uses  and  prices 
depend  upon  the  quality.  The  inferior  qualities  are  used  in  the  manu- 
facture of  paints,  foundry  fikcings,  crucibles,  and  lubricants.  There  is 
no  uniformity  in  the  value  per  ton.  The  production  of  the  finer  grade 
used  for  lead  pencils  is  limited  to  the  Ticonderoga  mines. 

(h-aphite  imparted  into  the  United  Stateefram  1867  to  1890. 


Yean  onded— 


Jane  80,  1887 

1808 r. 

UM» 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 
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1881 

1882 

1883 

1884 

1885 

1880 

1887 

Deo.  81,1888 

1889 
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DnmaQufAotnred. 


Quantity. 


OwU 

27,113 

08,020 

74,840 

80,795 

61,028 

96,:i|l 

157,539 

111,992 

40,492 

50,589 

75,301 

60,244 

05.002 

109,906 

150,927 

150,421 

154.883 

144,086 

110,402 

83,308 

108,841 

184,013 

177,381 

255,965 


Value. 


$54,131 
149,083 
851,004 
209,291 
130,200 
329,030 
648,013 
382.591 
122,050 
150.709 
204,030 
154,757 
104.013 
278.022 
381.900 
803,835 
801,949 
286,393 
207,228 
104,  111 
331,621 
853,990 
878,057 
594,746 


Manafao- 
tuTed. 


$838 
8.754 


17.606 
18,091 
16.909 
24,637 
22,941 
81,674 
25.536 
21.721 
1,863 


TotaL 


164,181 
140,083 
35U004 
270,124 
139,954 
329,030 
648,613 
382,591 
122,060 
168, 314 
222.721 
171,666 
188,650 
300,963 
413,640 
389,371 
888,670 
288,256 
207,228 
164,111 
331,621 
853,990 
878,067 
504,740 
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Ocher. — The  total  amount  of  ocher  produced  in  1889  was  15,168  short 
tons,  valued  at  $177,472.  In  1890  the  product  was  17,555  short  tons, 
valued  at  $237,523.  The  domestic  production  of  ochers,  umbers,  siennas, 
and  metallic  paints  has  shown  a  decided  increase  in  the  past  few  years. 
In  <'  Mineral  Besources  of  the  United  States,  18d3~'84,''  the  annual  pro- 
duction of  ocher  was  given  at  7,000  tons,  valued  at  $84,000.  No  relia- 
ble information  regarding  umber,  sienna,  and  iron  ore  ground  for  paint 
was  obtainable  at  that  time.  During  the  last  two  or  three  years  oper- 
ators have  shown  a  greater  amount  of  interest  in  the  effort  to  publish 
statistics,  and  in  most  instances  give  valuable  assistance  in  the  prosecu- 
tion of  the  work.  The  statistics  for  1890  are  made  up  from  direct  returns 
from  all  known  producers.  The  values  are  not  obtained  from  current 
market  reports,  but  represent  the  total  amount  received  by  producers 
for  their  output.  The  results  of  the  present  investigation  show  that 
the  annual  production  of  American  ocher  has  increased  10,555  short 
tons,  or  150.8  x)er  cent.,  since  1884.  The  value  of  the  product  in  the 
same  time  has  increased  from  $84,000  to  $237,523,  or  182.8  per  cent 
From  the  following  table  the  annual  increase  of  this  now  important 
industry  since  1884  can  be  noted: 

Annual  production  of  ocher  since  1884. 


Yean. 


1884. 
1885. 
188tf. 
1887. 


Short  tons. 


7.000 
3,050 
6,300 
8,000 


Vftlae. 


$84,000 
43,575 
01,850 
75,000 


Yean. 


1888. 
1888. 
1890. 


Short  tons. 


10,000 
15,158 
17,665 


Value. 


$120,000 
177.472 
237,623 


Ocher  is  produced  in  a  number  of  localities  in  the  United  States. 
Previous  to  1889  no  statistics  of  the  production  by  States  have  been 
published.  In  the  following  table  the  figures  for  that  year  are  obtained 
from  the  report  of  the  Eleventh  Census.  Those  for  1890  are  compiled 
from  individual  returns  made  to  the  Survey. 

Production  of  ocher  in  1889  and  1890,  hy  State$. 


States. 


Alabama 

Colorado 

Georeia 

Maryland 

Ma.«iRachiiaett8 

Missonri 

New  York 

Pennsylyania  . 

Vermont 

Virginia 

Wisconsin 


Total 


1889. 


Short  tons. 


336 

50 

2,512 

CIO 
80 


7,922 

1,884 

1,058 

100 

15,158 


Value. 


$3,500 

150 

29,720 

12,000 

760 


103,797 

7,800 

18.755 

1,000 

177,472 


1890. 


Short  tons. 


360 
1,000 

800 
7,000 

300 
2,200 

365 
4,173 


1,367 


17,555 


Value. 


$4,100 
15,000 
12,800 
84,000 

2,700 
30,000 

4,493 
61,458 


22,072 


237,623 
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Exports  and  imports. — The  first  shipment  of  American  ocher  to  Europe 
is  reported  to  have  been  made  in  December,  1890,  from  the  mines  of  the 
Oartersyille  Ocher  Company,  at  Oartersville,  Georgia,  a  consignment  of 
50  tons  to  England.  The  imports  since  1867  are  shown  in  the  following 
tables: 

Ocher  imported  from  1867  to  1883. 


Fiscal  yean 

ending 
June  30— 

1 

AU  ground  in  oil. 

Indian  red  and 
Spuniah  brown. 

Mineral,  French 
and  Paris  green. 

other,  dry,  not  oth- 
erwise specified. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1876 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883(a) 

PoundM. 

11,373 

6.040 

65.344 

140,240 

121,080 

277.617 

04,245 

08,176 

280,517 

63,016 

41,718 

25.674 

17,648 

01,203 

00,431 

150,281 

137,978 

f385 
333 
2,486 
6,042 
4,465 
0,225 
3.850 
4,623 
12,352 
3,365 
2,260 
1,501 
1.141 
4,233 
4,676 
7,015 
0.143 

Pounds. 

$35,874 
11,165 
31,624 
41,607 
40,663 
38,763 
2,506 
3,772 
9,714 
19,655 
24,218 
23,677 
26,920 
32,726 
30,105 
34,136 
13,788 

Pounds. 

$2,083 

500 

2,406 

8,444 

11,038 

10,341 
8,078 

18, 153 

13,506 
5,385 
6,724 

14,376 
8,114 
3,260 

14,648 

2,821 

885 

Pounds. 

1,4:)0.118 

3,670,003 

5, 370, 478 

3,0:i5,078 

2,800,148 

5,645,343 

3, 040, 785 

3, 212, 088 

3,282,415 

3,062,646 

3,427,208 

3,010,047 

3,702,850 

4,602,546 

3, 414, 704 

5,530,204 

7,022,615 

10,023 
32, 102 
30.546 
32,503 
24,767 
56,680 
51. 318 
35,365 
37.029 
47,406 
32, 024 
33,260 
42.563 
62.120 
46,060 
68,106 
90,503 

2,582,335 
3.377,044 
2,286,0:i0 
2,810,282 
135,360 
263.380 
frl6,000 
1.524,960 
2. 179, 631 
2,314,028 
2, 873, 550 
3,655,020 
8, 201, 880 
8, 780, 586 
1,549,068 

8,360 

0,618 

33,488 

41,422 

34,382 

102,876 

64,010 

21,222 

27,687 

67,666 

17,508 

16,154 

76,465 

18,203 

6,972 

tl 


a  Since  1883  classifled  as  "  dry  "  and  "ground  in  oil. 


ImporU  of  ocher  of  all  kind$  from  1884  to  1890. 


Yean  ended— 

Dry. 

Ground  in  oil. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

June  30. 1864 

Pounds. 

6,164,350 

4,98;i,701 

4,039,183 

5,857,200 

6,574,608 

6,640,287 

163,973 
61,499 
63,698 
68,162 
64,123 
62,602 

Pounds. 

108,066 
70,666 

112,784 
54,104 
43,142 
61,063 

$4,717 
8,616 
6,674 
7.837 
0,600 
0,072 

Pounds. 

6,273,825 

5,063,863 

6,061,067 

6,011,304 

6,617,750 

6,501,380 

6,471,863 

$68,690 
56,115 
60,167 
65,409 
73,818 
61,574 
71,053 

1886 

Deo.  31.  1886 

1887 

1888 

1889 

1880 

■ 

Imports  of  umber  from  1867  to  1890. 


Tears  ended— 

Quantity. 

Value. 

Years  ended— 

Quantity. 

Value. 

Jane  80, 1867 

18U8 

•    1880 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

Pounds, 

2. 147, 342 

345, 173 

570, 771 

708,825 

470, 392 

1,400,822 

845,601 

729,864 

613,811 

681,199 

1,101,422 

1,038,880 

$15,046 
2,750 
6,150 
6,313 
7,064 
18,203 
8,414 
6,200 
6,596 
7,627 
10,218 
8,802 

June  80, 1879 

1880 

1881 

1882 

1883 

1884 

1886 

Deo.  81,1886 

1887 

1888 

1888 

1800 

Pounds. 

986,105 
1,877,645 
1,475,836 
1,023,648 

785,784 
2,040,675 
1, 198, 060 
1,262,030 
2,385,281 
1,423,806 
1,555,070 
1,656,823 

$6,050 

17,271 

11,126 

20,494 

8,410 

20,664 

8,604 

0,187 

16,536 

14,684 

20,887 

10,829 

Metallic  paint. — ^The  use  of  metallic  paint  continues  to  increase.  The 
total  product  in  1889  was  21,026  short  tons,  valued  at  $286,204.  In 
1880  the^  product  was  24^177  tons,  valued  at  $340,369,    The  returns  for 
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1887  showed  a  product  of  12,000  tons  worth  $235,000,  and  those  for 

1888  a  product  of  14,000  valued  at  $280,000.  From  the  above  it  will  be 
seen  that  while  the  product  has  Increased  over  100  per  cent,  since  1887 
the  value  has  increased  only  45  per  cent.  Part  of  this  comparative 
decrease  in  value  arises  from  the  estimates  for  previous  years,  being 
based  upon  the  average  market  prices  as  quoted  through  technical 
periodicals,  while  the  values  for  1889  and  1890  represent  the  total 
amount  actually  received  by  the  operators  for  their  product.  The  fol- 
lowing table  shows  the  production  for  1889  and  1890  by  States : 

Produotum  of  metallic  paint  in  X889  and  1890,  hy  Stafe§. 


States. 


Alabamft 

California 

Colorado 

Now  Jeraey... 
Kew  York.... 

Ohio 

PennsylTaDia. 
Tennessee  . . . . 

Vermont 

Wisconsin.... 


Total 


1889. 


Prodnct. 


Short  tans. 
3,000 


00 


3,658 

540 

8,849 

3,057 


1,832 


21,026 


Value. 


$30,000 


2,600 


68,698 

11,123 

128.036 

24,237 


26,700 


1890. 


Prodact. 


Short  tons. 


40 

1,800 

10 

S,224 

637 

8,955 

5,386 

600 

2,125 


286,294 


24,177 


Value. 


$480 

22,100 

190 

72,962 

16,841 

145,243 

46,088 

6,000 

81,095 


340, 


Venetian  and  Indian  reds. — In  addition  to  what  are  known  as  '^me- 
tallic" red  and  brown  paints,  there  were  produced  in  the  United  States 
in  1890,  4,000  short  tons  of  Venetian ,  and  Indian  ^^reds,^  valued  at 
$84,100.  Mr.  8.  P.  Wetherill,  president  of  the  S.  P.  WetheriU  Com- 
pany of  Philadelphia,  one  of  the  two  concerns  engaged  in  the  manufiBMy- 
ture  of  these  paints,  states  that  the  manufEK^ture  of  Venetian  red  in 
this  country  began  about  1878  (a),  and  from  its  beginning  the  growth  of 
the  demand  has  been  gradual,  as  each  barrel  had  to  displace  one  of 
English  manufacture,  and  the  prejudice  in  favor  of  the  latter  was  very 
strong. 

The  English  reds  with  which  the  American  product  competes  are 
made  from  the  same  material  (sulphate  of  iron),  but  by  a  different 
process  of  manufacture.  The  American  market  was  formerly  entirely 
dependent  upon  English  manufactures  for  their  supply  of  what  is 
known  in  the  trade  as  <^ English  Venetian  red;"  that  is,  red  of  high 
color  which  can  only  be  made  practically  from  sulphate  of  iron.  Mr. 
Wetherill  adds  that  the  cost  of  importing  English  red  before  the 
American  works  started  was  3  cents  per  pound.  About  one-third  of 
the  Venetian  red  now  used  in  this  country  is  of  domestic  make  and  the 
price  has  been  reduced  about  50  per  cent,  in  the  contest  for  trade.  The 
cost  of  the  crude  material  is  quite  as  cheap  in  this  country  as  abroad, 
and  the  domestic  production  is  increasing  every  year,  with  the  prospect 
of  eventually  excluding  the  foreign  article. 

a  Ko  stAtistioB  of  preyionB  produotion  have  be^n  pnblialiad- 
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WkiU  lead.— The  product  of  white  lead  in  1890  was  155,272,115 
pounds  (or  77,636  short  tons),  valued  at  99,382,967,  against  84,000  tons 
in  1888.  The  product  for  1889  has  not  been  determined  in  this  investi- 
gation, though  it  is  probable  that  the  Census  Office  (division  of  manu- 
factures) will  publish  the  figures  for  that  year.  This  subject  was  not 
considered  as  coming  within  the  scope  of  the  mining  investigation  of 
the  Census  Office,  the  limit  in  that  division  being  reached  with  the  pro- 
duction of  pig  lead.  It  is  tolerably  certain  that  the  product  of  white 
lead  in  1889  was  somewhat  less  than  that  of  1888,  and  more  than  that 
of  1890.  In  1889  the  Corroders'  Association  or  " Trust"  was  succeeded 
by  an  incorporated  company  organized  by  the  stockholders  of  the  com- 
panies and  members  of  the  firms  formerly  in  the  trust.  All  but  eight 
of  the  former  independent  operators  are  now  incorporated  in  the  Na- 
tional Lead  Company,  the  various  plants  being  operated  as  branches  of 
one  corporation,  with  one  central  office  and  board  of  directors. 

Bed  leady  lithargcj  and  orange  mineral. — ^The  totsJ  product  of  red  lead 
in  1889  was  11,821,084  pounds,  or  5,911  tons,  valued  at  $726,844.  Of 
litharge  there  were  10,230,090  pounds,  or  5,115  tons,  worth  $665,631. 
The  amount  of  orange  mineral  produced  was  730,000  jiounds,  or  365  tons, 
worth  $48,000.  No  statistics  of  these  three  subjects  have  been  pub- 
lished since  1887,  when  the  combined  product  was  estimated  at  7,000 
tons,  though  the  amounts  actually  rex>orted  by  producers  for  that  year 
were:  red  lead,  2,634  short  tons;  litharge,  1,492  short  tons,  and  orange 
mineral,  245.    The  returns,  howeyer,  were  incomplete. 

Bed  lead,  white  lead,  and  litharge  imported  from  1867  to  1890. 


Ymt  ended— 

Bed  lend. 

Wbiteleed. 

Litharge. 

Quantity. 

Valae. 

Qoantity. 

Value. 

Qnantity. 

Valoe. 

June  80, 1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

Deo.  81,1886 

1887 

1888 

1880 

1890 

Pound*. 

926,843 

1,231,144 

808,686 

1.042,813 

1,295,616 

1,513,794 

1,583,089 

756,644 

1.048,713 

740, 018 

887.260 

170, 608 

143,237 

217, 033 

212,423 

288,046 

249,145 

265,693 

216,449 

597.247 

871,299 

529,666 

522,026 

450,402 

158,087 
76,773 
46,481 
54,626 
78,410 
85,644 
99,891 
56,305 
73,131 
54,884 
28,747 
9,364 
7,237 
10,397 
10,009 
12,207 
10,503 
10,589 
7.641 
23,038 
16,056 
23,684 
24,400 
20,718 

Pounds. 

6,636,508 

7,533,225 

8,948,642 

6,228,285 

8,337,842 

7, 153, 978 

6, 831, 373 

4,771,509 

4.354.131 

2,546,766 

2,644,184 

1, 759, 608 

1,274,196 

1,906,931 

1,068,030 

1,161,889 

1,044,478 

902,281 

705,535 

785.554 

804,820 

627,900 

661,604 

742,196 

$430,806 

455,698 

515,788 

365,706 

483,892 

431,477 

408,986 

323,926 

206,642 

175,776 

174,844 

113,638 

76,061 

107,104 

60,182 

64,493 

68,688 

67,918 

40,437 

57,840 

58,602 

49,908 

56,875 

67,659 

Pounds. 
230,382 
250,615 
187,333 
97,898 
70,889 
66,544 
40,799 
25,687 
15,767 
47,054 
40,881 
28,190 
88,495 
27,889 
63,068 
54,592 
84,850 
54,183 
35,283 
61,409 
85,908 
62,211 
41,280 
48,288 

18,941 
12,225 
7,767 
4,442 
8,870 
8,396 
2,879 
1,440 
960 
2,562 
2,347 
1,499 
1,667 
1,222 
2,568 
2,101 
1,812 
1,797 
1,091 
1,831 
1,802 
2.248 
1,412 
2.146 
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Whiting  and  Paris  white* — ^These  sabstanoes  and  terra  alba 
only  articles  of  import,  as  per  the  following  tables: 


still 


ImporU  ofwhiling  and  Paris  white  from  1867  to  1890, 


Yean  ended— 

Wliitlnff  and  Pari* 
white,  dry. 

YeaneDded-^ 

WliitiD^  and  Parte 
white,  dry. 

Quantity. 

Value. 

Qoantity. 

▼alae. 

June  30, 1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

Poundt. 

8, 168, 123 

5.530,042 

3,438,306 

5,650,728 

5,219,896 

6, 392, 717 

6,197,017 

3,740,122 

4, 170, 560 

2,605,332 

2, 300, 333 

1,871,374 

$40,879 
10,390 
17,289 
27,208 
24,710 
31,464 
32,622 
24,734 
22,491 
13,270 
11.269 
7,903 

June  80, 1879 

1880 

1881 

1882 

1883 

1884 

1885 
Dec.  31,  1886 

1887 

1888 

1880 

1890 

Potmdg. 

1,365,867 

1,803,577 

1. 074, 013 

1,722,711 

2,216,018 

3.910,829 

1,401,783 

770,248 

S07.281 

407,065 

1, 142, 198 

1,636.490 

16,  W» 

7,6n 

7,  (KM 
6,875 
8,396 
15,189 
0.167 
8,547 

a»9n9 

1,879 
8,768 
6,387 

Imports  of  terra  alba  from  1869  to  1890, 


Years  ended — 


June  30, 1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877. 
1878 
1879. 
1880. 
1881 
1882. 
1883 
1884 
1885. 

Tec.  81,  1886. 
1887 
1888 
1889 
1890. 


Kot  aluminous. 


Quantity. 


Poundt. 


283,  M6 
148,782 


Value. 


$7,002.00 
7.911.00 

13:{.  028. 00 
6,444.00 
2, 235. 00 
1,029.00 


27,897.00 
45,171.00 
33,500.00 
33,250.00 
34. 718. 00 
30, 186. 00 
1,572.00 
800.00 


AlnmiDQua. 


Quantity. 


Pounds. 


12.008,101 
10,592,552 
10,066,496 
20,510,540 
15,088,807 
10, 824, 748 
20,899,516 
28,945.674 
27.603,780 


Value. 


$44. 

56, 
45, 
20, 


7. 
14. 

«, 
30, 

19. 
25, 
41, 
33. 
29, 
40, 
80, 
48, 


904.00 
821.00 
728.00 
878.00 
344.76 
683.48 
081.30 
737.08 
708.58 
522.37 
533.00 
187.89 
378.21 
223.00 
809.00 
78LO0 
282.00 
137.00 


BARYTES. 

The  amount  of  barytes  produced  in  1889  was  21,460  short  tons,  valued 
at  9106,313.  The  producing  States  were:  Illinois,  200  tons;  Missouri, 
7,558  tons;  North  Carolina,  3,000  tons;  and  Virginia,  10,702  tons. 

The  product  in  1890  was  21,911  tons.  Of  this  amount  Missouri  pro- 
duced 9,883  tons;  North  Carolina,  700  tons  (a),  and  Virginia,  11,528 
tons.  There  was  no  product  from  Illinois  in  1890.  The  total  value  of 
the  product  in  1890  was  $86,505.  In  computing  this  the  value  of  the 
Missouri  barytes  is  taken  at  the  price  paid  at  the  mines  by  the  St.  Louis 
manufacturers. 

Jhroduot  of  crude  hary  tea  from  1882  to  1890, 


Yean. 


1882 
1888 
1884 
1885 
1886 
1887 
1888 
1889 
1880 


Quantity. 

Value. 

Short  tons. 

22,400 

$80,000 

30,240 

106,000 

28,000 

100,000 

16.800 

75,000 

11,200 

50,000 

16.800 

75,000 

22,400 

110,000 

21,460 

106, 313 

21,011 

86,505 

ImporU  of  barium  sulphate  from  1867  to  1889, 


Yean  ended— 


Jone  ao,  1867. 
1868 
1860 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1883 
1883 
81,1884 
1885 
1886 
1887 
1888 
1889 


Hannfactiired. 


Quantity. 


PoundM. 
14,968,181 
2,755,547 
1,117,335 
1,684,916 
1,885,004 
5,804,098 
6,939,425 
4,788,966 
2,117,854 
2, 655. 349 
2,388,873 
1,866,857 
453,333 
4,924,423 
1, 518, 322 
562,300 
411,666 
8,884,516 
4,095,287 
8,476,691 
4,057,831 
8,821,842 
8,601,506 


Valae. 


$141,273 
26,739 

8,565 
12,917 

9,709 
43,521 
53,759 
42,235 
17,905 
25,325 
19,273 
10.340 

8,496 
87,374 
11,471 

8,856 

2,489 
24,671 
20,606 
18,338 
19,769 
17, 135 
22,458 


Unmanufaetared. 


Quantity. 


PoundM, 


5.800,816 
7,841,715 
6,588,872 

10,190,848 
6,604,975 

18,571,206 


Value. 


$8,044 

18,567 

8,862 

18,205 

9,037 

7,660 


aThe  total  amoimt  mined  in  North  Carolina  was  1,900  tona^  but  only  700  tons  were 

marketed. 
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ASBESTOS. 

The  total  amount  of  asbestos  mined  in  the  United  States  in  1889  and 
marketed  was  30  tons,  valued  at  $1,800.  In  1890  the  product  increased 
to  71  tons,  valued  at  $4,260.  The  production  in  each  year  was  Umited 
to  California.  Asbestos  mines  are  being  developed  in  Wyoming,  but 
so  far  only  a  few  tons  have  been  mined  and  none  of  it  has  been  mar- 
keted. A  small  amount  obtained  as  a  by-product  in  the  quarryisg  of 
soapstone  at  Easton,  Pennsylvania,  is  not  con'sidered  in  the  product 
The  California  product  is  manufactured  into  fire-proof  paints  and  coat- 
ings, boiler  and  steam-pipe  coverings,  lubricants,  and  cement.  The  form 
of  asbestos  best  adapted  for  the  manufacture  of  fire-proof  textile  mate- 
rials is  more  properly  chrysotile,  a  variety  of  serpentine,  and  which  may 
be  distinguished  from  asbestos  by  yielding  water  when  heated  in  a  glass 
tube.  The  fibers  of  asbestos  are  short  and  brittle,  while  those  of  chrys- 
otile are  flexible,  slightly  elastic,  and  of  great  tensile  strength.  The 
most  of  the  chrysotile  used  in  the  United  States  is  produced  in  Canada, 
and  the  rapid  progress  made  in  the  utilization  of  the  mineral  may  be 
seen  from  the  amount  imported,  as  shown  in  the  following  table:  - 

A$he8io9  imported  from  1869  to  1890. 


Yean  ended— 


Jane  30, 18fl9  . 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 

Dec.  31,  1885 
1886 
1887 
1888 
1889. 
1890 


6U 


Unmftna- 
faotured. 


Ifanafao- 
tured. 


$18 

152 

4,706 

5,485 

1,671 

8,536 

3.204 

9,736 

27,717 

15,235 

24,309 

48,755 

73,026 

134, 193 

140,264 

168,584 

254,239 

252,557 


$310 

7 

12 


1.0T7 
896 

1,550 
372 

4,624 


69 

504 

243 

1,185 

617 

932 

561 

8,126 

9,154 

5,343 


TotaL 


$310 

7 

12 


18 

152 

5,783 

5,881 

3,221 

8,908 

7,828 

9.736 

27,786 

15,739 

24,612 

49,940 

73,643 

135.125 

140.845 

176,71<» 

263,398 

257,879 


SULPHUR. 

Tlie  fbtal  product  of  crude  sulphur  in  the  United  States  in  1889  was 
1,150  short  tons,  worth  $7,850.  The  producing  localities  were  Nevada 
and  Utah.  In  1890,  Utah  produced  500  tons  which  was  not  placed  on 
the  market  Nevada  produced  260  tons  of  refined  sulphur,  worth  $30 
per  ton,  at  Winnemucca.  This  value  is  much  higher  than  the  prices 
at  either  the  Atlantic  or  Pacific  seaboards,  owing  to  the  fact  that  high 
freight  rates  put  it  out  of  the  way  of  competition.  It  supplies  a  local 
demand  and  is  principally  consumed  in  the  manufacture  of  sheep  dip. 

Work  on  the  Louisiana  properties  is  being  prosecuted,  but  the 
operators  do  not  expect  to  have  any  product  before  1893. 

Sicily  continues  to  furnish  the  bulk  of  the  world's  supply,  lack  of 
facilities  for  mining  and  shipping  Japanese  sulphur  keeping  that  source 
of  supply  in  the  background.  Practically  all  the  sulphur  exported  from 
Japan  is  shipped  to  San  Francisco,  and  so  does  not  compete  with  Sicilian 
sulphur.  During  1890  facilities  for  reclaiming  sulphur  from  alkali  waste 
by  the  Chance  process  were  introduced  at  a  number  of  works  in  England, 
Austria,  and  France.  Some  of  this  regained  sulphur  is  said  to  have 
been  exported  to  the  United  States.  In  order  to  prevent  the  cutting 
of  prices  among  the  alkali-makers  using  this  process  and  consequent 
nnremunerative  prices,  a  combination  was  formed  in  the  shai>e  of  a 
limited  company  which  shall  control  the  entire  sale  of  the  sulphur. 

The  following  table  shows  the  imports  of  sulphur  for  the  years  1867 
to  1890,  inclusive: 

Sulphur  imported  and  entered  far  consumptUm  in  the  United  States,  1S67  to  1890,  ineluHve. 


Years  ended^ 

Crude. 

Flowers  of  sul- 
phur. 

Beflned. 

Ore.(a) 

Total 
yalue. 

Qnaotity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Value. 

June  80, 1867 

1868.... 

18G9.... 

1870.... 

1871.... 

1872.... 

1873 

1874-,.. 

1875.... 

1876.... 

1877 

1878.... 

1879.... 

1880.... 

1881.... 

1882.... 

1883.... 

1884.... 

1885.... 

1886.... 

1887 

De&  31,1888.... 

1889.... 

1890.... 

Lang  ton*. 
24,544.10 
18,150.55 
23,589.69 
27,879.60 
36,131.46 
25,379.55 
45,633.27 
40,989.55 
39,683.10 
46,434.72 
42,962.69 
48,102.46 
70,370.28 
87,837.25 

105.096.54 
97.501.15 
04, 539. 76 

106, 112. 10 
96,839.44 

117,538.35 
96,881.56 
98, 252. 15 

135, 033. 00 

162,074.00 

1620,373 
446,647 
978,642 
819,408 
1,212,448 
764,798 
1,301,000 
1,260,491 
1,250,472 
1,476,250 
1,242,888 
1, 170, 768 
1,575,533 
2,024,121 
2.713,485 
2,627,402 
2,288,946 
2,242,607 
1,941,943 
8,237,989 
1,688,360 
1,681,583 
2,068,208 
2.762,053 

Longtont. 

110.05 

16.48 

96.59 

76.34 

66.54 

85.97 

66.29 

51.08 

17.83 

41.07 

116.34 

158.71 

-    137.60 

123.70 

07.66 

158.91 

79.13 

178.00 

120.56 

212.61 

278.66 

127.67 

16.34 

12.06 

$5,509 
948 
4,576 
8,927 
3,514 
1,822 
2,024 
2,694 
891 
2,114 
6,873 
7,628 
6,509 
5,616 
4,226 
6,926 
3,262 
7,869 
6,351 
8,739 
9,980 
4,202 
1,954 
1,718 

Long  tona. 

250.56 

64.75 

645.04 

167.24 

02.26 

56.04 

85.07 

66.68 

$10,016 
2,721 
27,149 
6,528 
4,328 
2,402 
1,487 
2,403 

'$i;289* 

764 

$636,797 
450,216 
710,367 
831,132 
1,221,044 
760, 112 
1,305,421 
1,265,588 
1,260,363 
1,479,291 
1,285,723 
1, 193, 332 
1,584,434 
2,034,899 
2,r20,206 
2,636,524 
2,296,696 
2,255.331 
1, 951, 364 
2,250,606 
1,700,723 
1,686,510 
2,070,461 
2,767,731 

43.87 

1, 170. 80 

149.51 

08.94 

158.36 

70.96 

58.68 

115.33 

126.00 

114.08 

116.05 

83.64 

27.02 

10.00 

103.00 

1,927 
36,962 
6,036 
2,392 
6,262 
2,555 
2^196 
4,487 
4,765 
4,060 
3,877 
2,383 
734 
209 
3,060 

•Lattcriy  olasaed  under  bead  of  pyritea. 


^\& 
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MINEBAI.   RESOUBCE& 


Statement  hy  eountHes  and  by  eustoma  diatriots,  ahowing  ihe  imparte  into  t\e  United  Statet 
of  crude  sulphur  or  hrimttone  eachJUoal  year  from  1876  to  1890, 


CountriM  whence  eziwrted 

and  onstoniB  districts 
through  which  imported. 


OOUMTRIBS. 

Dntoh  West  Indies  and 
Guiana < 

Enfcland 

Scotland 

GibralUr 

Quebec,  Ontario,  Manito- 
ba, ete 

Italy 

iVpKD. 

Portugal 


Total 


DI8TBICT8. 


Baltimore,  Md 

Barnstable,  Mass 

Boston    «nd   Charlestown, 

Mass 

Charleston^.  C 

Delaware,  Del 

Huron,  Mich 

Kewark,  N.  J 

New  Orleans,  La 

NewYork.  N.  Y 

Philadelphia,  Pa 

Proyidenoe,  K.  I , 

San  Francisco,  Cal 

Savannah,  Qa 


Total 


187«. 


Quan- 
tity. 


Short 

tont. 

1,616 

30 

24 


46,  Ml 
456 


48,906 


6,157 


5,031 


450 


172 

24,524 

12,549 

6U0 

483 


48,966 


Yalne. 


$15,427 

1,211 

910 


1,438,830 
16,291 


1,473,678 


$157,828 


164,883 


13,500 


6,705 

721,092 

385.071 

18,232 

17,867 


1,473,678 


1877. 


Quan- 
tity. 


Short 
Um9. 


426 
472 
290 


41,819 
437 


43,443 


8,882 


8,981 


1,071 

150 

21,867 

9,216 

,  1.739 

862 

725 


43,443 


Yalue. 


$14,631 

18,231 

7,789 


1,194,000 
13,137 


1,242,788 


$105,175 


101,215 


81,802 

4,750 

654,997 

256,224 

45,487 

27,768 

15,370 


1,242,788 


1878. 


Quan- 
tity. 


Sheri 
foiw. 


100 


12 
47,484 
256 


47,928 


6,456 


5,705 

'  626J 


12 
462 


28,240 

6,657 

519 

256 


47,922 


Yalne. 


$16 
8,961 


264 
1, 161, 367 
7,548 


1,173,156 


$138,202 


181,045 
12,267 


264 
18,240 


090, 

107,222 

11,479 

7,548 


1879. 


Quan- 
tity. 


Short 
ton§. 


64,420 
224 

407 


66,919 


6,969 
600 

7,841 
006 
890 


443 
100 
36,543 
11,704 


224 


1,178,156  186,919 


Yahie. 


$335 
19,287 


1,453,138 
4,52B 
10,410 


1.487,098 


$157,243 
13,78(1 

173,506 
13, 8» 
21,  W7 


10, 175 

2,067 

827,103 

263,467 


4,928 


1,487,698 


Countries  whenoe  exported 

and  customs  districts 
through  which  imported. 


OOUKTBIBS. 


England 

So<^laad 

France 

French  West  Indies 

Greece 

Italy 

Japan 

San  Domingo 

Spain 

Spimish  Possessions  in  Af- 
rica and  adjacent  islands . 


Total 


DI8TBIOT8. 


Baltimore,  Md , 

Beaufort,  S.C 

Boston  and  Charlestown, 

Mass 

Charleston,  S.  C 

M  iddletown^  Conn 

New  Orleans,  La 

NewYork.N.Y 

PhiUdelphia,  Pa 

ProvidencejR.  I 

Richmond,  Va 

San  Francisco,  Cal 

Savannah,  Ga 


1880. 


Quan- 
tity. 


Short 

tons. 

1 

1,664 

988 


80,301 
282 


Yalua. 


$22 
86,444 
23,580 


1, 862, 712 
4,744 


83,236   1,927,502 


13,827 


8,207 
1,061 


Total 


280 

46,657 

10, 679 

1.255 


1,270 


83,236 


$313,342 


183,486 
25,398 


7,121 

1,083,784 

254,892 

31,155 


28,324 


1,927,502 


188L 


Quan- 
tity. 


Short 
tons. 


1,668 


102,771 
601 


308 


106,438 


16,477 


8,860 
8,065 


100 
57,608 
17,987 

650 


691 


105,438 


Yalne. 


$48,311 


2,645,293 
16,253 


8,637 


2,713,484 


$480, 917 


220,801 
78,741 


2,646 

1, 463, 082 

477,547 

17,507 


16,253 


1882. 


Quan- 
tity. 


ShoH 
tons. 


756 

526 

2 

500 

92,944 

2,980 

240 


97,956 


Yalue. 


$20,294 
13,770 
8 
18,927 
2,604.862 
66.366 
7.875 


1883. 


Quan- 
tity. 


Short 
tons. 

13 
3 

84 


810 


02,861 
1,038 


500 

87 


2,027,402  94,630 


13,781 
640 

7,407 

0,025 

9 

220 

46,531 

14,839 

1,244 

660 

6,054 

586 


2,713,494 


97,966 


$364,884 
13,889 

194,817 

161,281 

810 

6,516 

1,200,222 

406,011 

33,030 

17,700 

161,284 

15,842 


11.977 


7,750 
4,051 


428 

45.385 
22,772 
535 


1,072 
500 


2,027,402  .84,536 


Yalusu 


$370 

88 

856 


2,248.870 
23,714 


12.866 
2.030 


2,288,795 


173,509 
100,235 


10,378 
1,110,313 
649,096 
13,830 


24,572 


2,288,796 


I 
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Statement  hy  countries  and  hf  cuetoms  distriotSf  showing  the  imports  into  the  United  States 
of  crude  sulphur  or  brimstone  each  fiscal  year  from  1876  to  1890— CoTi\^IiJl^ 


Countries  whence  exported 

and  customs  districta 
throagh  which  imported. 


OOUNTRIKS. 


Belgtam 

Danish  West  Indies 

Sngland 

Fnuice .' 

Quebec,  Ontario,  Manitoba, 
and  the  Northwest  Terri- 
tory   

Italy 

Japan 

Spain 


Total 


1884(a). 


Qnan 
tity.  • 


Short 

tOfU. 


DISTRICTS. 


Baltimore,  Md 

Bamstal>le,  Mass 

Beaufort,  S.  C 

B<»Ht4m    and    Charlestown, 

Mass 

Champlain,  N.  Y 

Cliarleston,  S.  C 

New  Orleans,  La 

New  York,  N.Y 

Philadtrlphia  Pa 

Providence,  K.  I 

San  Francisc4i,  Cal 

AB  other  customs  districts. 


Total 


105, 143 


15, 037 
650 
600 

5,294 


6,125 


52,478 

18,786 

651 

6,522 


105,143 


Yalne. 


12,242,078 


$303,226 
16,163 
13,259 

112, 152 


132, 570 


1, 135, 725 
401, 568 
15,  517 
112, 598 


1885. 


Quan- 
tity. 


Short 

tons. 

190 


606 


94,370 

1,541 

134 


06,841 


14,505 
480 
610 

5,125 


8,525 

102 

45,537 

18,  G96 

1,840 

1,421 


2,242,678  |96,841   1,941,948 


Yalne. 


$4,766 


15,084 


1,894,858 

25,683 

1.552 


1,941,943 


$285,006 
11,040 
12,847 

99,712 


160,564 

2.282 

909,123 

381, 010 

87,422 

83,937 


190,841 


1886. 


Quan- 
tity. 


Short 
tout. 
60 


81 


112,283 
4,972 


117, 396 


19,307 
1,617 


8,681 


13,350 

250 

58,758 

15,568 

1,265 

3.600 


117,396 


Yalne. 


$1,718 
"i'636 


9 

2,166,665 
66.606 


1887. 


Quan- 
tity. 


Shoft 
ton». 


861 
162 
290 


89.924 
6,146 


2.237,332  97,383 


$364,958 
35,386 


69.898 
9 
265,265 
5,102 
1, 115, 519 
300,749 
25,930 
64,517 


2, 237, 332 


12,647 
1,162 


4,860 


12,420 


46,711 

16,267 

600 

3,176 

"660 


97,883 


Yalne. 


$6,250 
4,487 
6,061 


1, 688, 146 
88,676 


1,688,860 


$226,609 
22.816 


86,OT6 


220,698 


792,114 

269,216 

11,291 

60,621 

10,660 


1,088,800 


Countries  whence  exported 

and  customs  districts 

through  which  imported. 


OOUITTRIKS. 


Belgium 

Danish  West  Indies 

Sngland 

Sc<Hland 

France , 

Quebec,  Ontario,  etc 

Italy 

Japan 

Spain 


1888. 


Quantity. 


Short  tont. 
83 


310 


Yalne. 


$1,W3 


7,200 


1889. 


Quantity. 


Short  tona. 
180 


306 


Yalne. 


$4,086 


8,337 


1890. 


Quantity. 


Short  tons, 

182 

650 

4,898 

20 


Yalne. 


$S,M5 

0,076 

101,100 

487 


92.528 
6,332 


1,499,720 
72,729 


123.260 
6,446 


1,935,368 
77.853 


116,240 
21,031 


1,800,586 
221,816 


Total 


99,253 


1,581,582 


130, 191 


2,025,644 


141,921 


2,186,660 


DI8TRIOTB. 


Baltimore,  Md' 

Barnstable,  Mass 

Beaufort,  S.C 

Boston    and   Charlestown, 

Mass 

Champlain,  N.  Y 

Charleston,  S.  C 

New  Orleans,  La 

New  York,  N.Y 

PhUadelphia,  Pa 

Providence,  R.  I 

San  Francisco,  Cal , 

Savannah,  Ga 

Wilmington,  N.  C 

All  other  customs  districts . 


11,989 


$182,709 


16,791 


$234,698 


21,198 


$322,018 


600 
8,760 


9.000 
62,298 


600 
6,446 


9.213 
104,257 


7,410 


185,044 


12, 006 

200 

50,486 

10, 619 

1,310 

6,352 


199,048 

3,845 

816,286 

173,699 

21,012 

78,732 


23,377 


364,859 


1,532 
600 


26,893 
9,000 


60,922 

13,288 

670 

4,539 

2,345 

1,753 

560 


959, 872 
202,357 
8,581 
67,925 
44,244 
28.443 
11,200 


15, 752 

200 

66,359 

13. 919 

1,240 

8,223 

6,560 

2,040 

20 


266,106 

3,897 

983.764 

210, 676 

19,160 

87,301 

do,  826 

82,800 

487 


Total 


09,253 


1,681,682 


130, 191 


2,025,644 


14L921 


2,136,660 


•  SouToea  not  rvportad. 


PYRITES. 


Total  product  in  1889, 104,950  sliort  tons ;  spot  valne,  $202,119.  Total 
product  in  1890, 111,836  short  tons;  spot  valne,  $273,745. 

In  the  foregoing  statements  the  pjrrites  included  is  only  that  which 
is  consumed  in  the  production  of  sulphuric  acid.  The  increasing  use 
of  pyrites  in  the  manufacture  of  acid  is  attested  by  the  steady  increase 
in  the  production  of  the  mineral  in  the  past  few  years.  With  properly 
constructed  fhmaces  there  can  be  little  doubt  that  acid  sufficiently  pure 
for  commercial  purposes  may  be  economically  prepared  from  pyrites 
and  compete  successfully  with  that  made  from  sulphur.  For  medicinal 
or  other  purposes  when  chemically  pure  acid  is  essential  pjrrites  will  not 
answer,  owing  to  arsenic  or  other  injurious  impurities  which  are  apt  to  be 
contained  in  the  ore  and  which  are  not  eliminated  in  the  process  of  manu- 
facture. The  Ohicora  Fertilizer  Company,  of  Charleston,  South  Caro- 
lina, is  reported  as  having  constructed  its  new  and  extensive  fertilizer 
works  so  as  to  use  pjrrites  entirely  in  the  manufacture  of  acid.  Other 
large  producers  have  gone  so  extensively  into  the  use  of  pyrites  that 
the  importations  have  increased  and  wiU  probably  increase  still  more 
rapidly.  In  Mineral  Eesources  for  1886  were  published  comparative 
statements  of  the  cost  of  acid  produced  respectively  from  sulphur  and 
pyrites. 

ProduoUon  of  pffriie$  in  the  United  States  from  1882  to  1890, 


Yean. 


1882 
1883 
1884 
1886 
1886 
1887 
1888 
1880 
1880 


Quantity. 

Valaa. 

Short  tont. 

13,440 

$72,000 

28,000 

137,500 

30,200 

175,000 

54,880 

220,500 

61,600 

220,000 

58,240 

210.000 

60,851 

167,668 

104,950 

202,110 

111.836 

273,745 

Imporie  ofpffrites  containing  not  more  than  S^per  cent  copper,  (a) 


Tears. 

Qnaotity. 

Value. 

1884 

Long  tim*. 

16,710 

6,078 

1,605 

16,578 

150.632 

18,677 

0,771 

40,661 

1885 

1886 

1887 

•  Prerioiu  to  1884  daaaed  among  solphar  ores;  eabseqnent  to  1887  olaaaed  among  other  iron  one. 
518 


LITHOGRAPHIC  STONE. 

Up  to  the  close  of  1890  no  lithographic  stone  had  been  produced  in  the 
United  States  except  for  testing  purposes.  Active  preparations  for  the 
development  of  properties  said  to  contain  lithographic  stone  of  good 
quality  were  beiug  made  during  the  year  in  Blanco  county^  Texas,  at 
Fincastle,  Virginia,  and  near  Little  Kock,  Arkansas.  The  property  in 
Blaoco  county,  Texas,  is  controlled  by  the  Texas  Lithographic  Stone 
Company,  composed  of  New  York  men  engaged  in  the  lithographing 
art.  The  resident  superintendent  is  Mr.  John  A.  Eopes,  of  Marble 
Falls,  Burnet  county,  Texas,  wlio  reports  that  the  company  has  placed 
on  the  grounds  machinery  for  quarrying  the  stone,  sawing  it  into  slabs, 
and  dressing  for  immediate  use. 

Ko  work  has-been  done  on  the  Arkansas  deposit  except  to  get  out 
samples  for  testing.  The  property  is  not  favorably  situated  for  ship- 
ping at  present,  being  80  miles  from  the  railway,  but  on  the  line  of  two 
projected  roads.  Mr.  Eben  W.  Kimball,  vice-president  of  the  Bank  of 
Commerce  of  Little  Eock,  and  who  is  interested  in  the  property,  states 
that  the  stone  has  been  subjected  to  tests  by  lithographing  firmd  in 
Philadelphia,  St.  Louis,  and  Nashville,  and  pronounced  of  excellent 
quality,  comparing  very  favorably  with  Bavarian  stone.  Large  quanti- 
ties are  reported  available,  and  work  will  begin  as  soon  as  transporta- 
tion facilities  are  obtained. 

The  deposit  near  Fincastle,  Virginia,  was  discovered  in  April,  1890, 
by  Mr.  Alired  Beckley,  of  Fincastle.  Mr.  Beckley  reports  that  the  stone 
is  confined  to  a  ridge  about  10  miles  long.  The  stone  has  been  tested 
by  the  Bell  Lithographing  Company,  of  Washington,  District  of  Colum- 
bia, the  Maryland  Lithographing  Company,  of  Baltimore,  Maryland, 
and  Johns  &  Co.,  of  Cincinnati,  Ohio,  with  evidently  satisfactory  results. 
Machinery  suitable  for  quarrying  is  being  placed  upon  the  grounds, 
and  the  projectors  express  themselves  as  confident  of  producing  a 
domestic  stone  which  will  fill  aU.  the  requirements  made  upon  it  by  the 
lithographic  art. 
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Imports. — ^The  imports  of  unengraved  lithographic  stone  daring  late 
years  have  been  as  follows: 

JAihographio  9tane  imported  into  the  United  States  from  1868  to  1890. 


Tears  ended— 

Yaloe. 

Tean  ended— 

Value. 

June  30, 1868 ^ 

Ig09 

$13,258 
17,044 
14,225 
21,311 
36,146 
44,937 
36,902 
41,963 
47, 101 
44,6<a 
42,709 
87,746 

Jane  80. 1880 

$66,810 

77,894 

111,925 

104,818 

128,086 

54,022 

71,000 

88,182 

118,865 

78,677 

1881 

1870 

1882, 

1871 

1888 

1872 

1884 

1873 

1885 

1874 

1886 

1876 

Deo.  81. 1887 

1876 

1888. 

1877 

1889 

1878 

1800 

1879 

MINERAL  VVTATERS. 

BT  a.  C.  PSilLB. 

The  prodnctioii  of  mineral  waters  for  1889  from  258  springs  was 
12,780,471  gallons,  valaed  at  $1,748,458.  This  was  an  inci*ease  of 
3,201,823  gallons,  and  the  increase  in  the  value  of  the  product  was 
169,156. 

For  1890  the  total  number  of  springs  was  increased  to  273,  and  of 
this  number  220  springs  have  reported  their  sales,  which  amounted  to 
12,215,187  gallons,  valued  at  $2,493,948.  ^If  for  the  53  springs  delin- 
quent at  the  time  of  making  up  this  report  we  estimate  the  product 
and  value  at  the  same  as  given  for  1889,  we  would  have  a  total  produc- 
tion of  15,691,650  gallons,  with  a  valuation  of  $2,839,223. 

In  the  tables,  however,  the  delinquent  springs  have  been  estimated 
at  a  little  less  than  one-half  the  figures  of  1889,  giving  for  the  totals  the 
following  figures:  13,907,418  gallons,  with  a  value  of  $2,600,750.  This 
is  an  increase  from  1889  of  1,126,677  gallons  and  an  increase  in  value  of 
$852,292. 

The  total  number  of  springs  in  the  North  Atlantic  States  reporting 
sales  in  1889  was  60,  which  was  18  more  than  reported  the  previous 
year,  and  was  only  4  less  than  the  total  on  the  list  for  that  year.  In 
1890  the  number  reporting  is  43  out  of  a  total  of  66.  The  60  springs 
retorting  in  1889  reported  an  increase  of  1,249,665  gallons,  with  an 
increase  in  value  of  $224,467  over  the  total  for  1888. 

In  1890  there  is  an  increase  of  936,610  in  the  number  of  gallons  re- 
ported, and  if  the  sales  of  the  14  nonreporting  springs  were  included 
it  would  doubtless  be  greater.  There  is,  also,  an  increase  of  $703,937 
in  the  total  value  of  the  water  sold. 

In  the  South  Atlantic  division  the  total  number  of  springs  increased 
from  41  in  1888  to  47  for  1889,  and  for  1890  has  increased  to  51,  six 
new  springs  having  been  added  and  two  taken  from  the  list  of  1889. 
There  are  12  springs  from  which  no  reports  have  been  received,  but  the 
39  reporting  give  an  increase  in  value  over  the  sales  of  the  47  reporting 
in  1889. 

The  Northern  Central  States,  from  a  total  of  45  in  1888,  increased  to 
86  in  1889,  with  an  increase  in  production  of  over  4,000,000  gallons.  In 
1890  the  list  contains  a  total  of  84,  of  which  only  71  report,  and  the 
total  production  reported  is  slightly  less  than  for  the  previous  year. 
However,  there  is  a  considerable  increase  in  the  value  of  the  pro- 
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daction  of  the  springs  reporting  as  compared  with  the  previous  year. 
Seven  springs  were  added  to  the  list  of  1889  and  nine  taken  from  it. 

In  the  Southern  Central  States  one  more  spring  for  1889  is  added  to 
the  number  on  the  list  as  published  in  1888,  making  the  total  33.  There 
is  also  a  slight  increase  in  production,  but  a  falling  off  in  its  value.  For 
1890  three  springs  were  added,  bringing  the  total  up  to  36.  Of  these, 
however,  only  30  have  reported,  and,  of  course  the  figures  are  not  as 
much  greater  than  those  of  the  previous  year,  as  would  have  been  tlie 
case  had  all  reported. 

The  Western  States  and  Territories  in  1889  show  a  large  increase  in 
the  number  of  spring  waters  used  commercially,  as  compared  with  1888, 
the  number  being  32  instead  of  16.  ^Notwithstanding  this  there  was  a 
decrease  of  over  400,000  gallons  in  the  production  as  reported.  One 
new  spring  is  added  to  and  one  taken  from  the  list  for  1890,  leaving 
the  total  32.  Of  these  25  have  reported,  and  they  report  an  increase 
over  the  figures  for  1889. 

Froduoiion  of  mineral  waters  hy  States  and  Territories, 


States  and  Territories. 


AlftbaniA 

ArkansM'. 

California 

Colorado 

Connecticat .... 

Georsia 

niin^e 

Indiuia 

Iowa 

Kansas .......... 

Kentucky 

Maine 

Maryland 

Massaohosetts. . 

Michigan 

Mississippi 

Missouri 

ITebraska 

Xew  Hampshire 
New  Mexico ... . 

New  York 

North  Carolina.. 

Ohio 

Oregon 

PeuusyWania — 
Bhode  Island  — 
South  Carolina  .. 

Tennessee 

Texas 

Vermont 

Virginia 

Washington 

West  Virginia.. 

Wisconsin 

Other  States  (a) 


Total 


1889. 


Number 
of  springs 
reporting. 


5 

3 
14 
8 
3 
3 
10 
8 
6 
0 
6 
8 
4 
8 
7 
2 

14 

2 

4 

21 

11 

11 

2 

12 

2 

2 

4 

14 

8 

22 

8 

4 

20 

6 


258 


Product. 


Oallons. 

24,380 

110,200 

808.625 

304,600 

4,410 

31,120 

2,207,216 

125. 162 

12, 780 

245,033 

121,350 

888,600 

74,160 

1,011,173 

333,345 

8,870 

289,720 

60,000 

32,700 

1,795,543 

70.644 

251, 610 
4,800 

275,700 
47.000 
50,520 
21,500 

213, 700 
16,150 

307,395 

113,748 

21,000 

2,292,910 

518,907 


12,780,471 


Value  of 
product. 


12,430 

10,020 

252,241 

87,400 

2.630 

9,412 

38,607 

9.526 

2,490 

15,394 

14.878 

79,060 

12,057 

63,622 

67,987 

1.174 

23,270 

4,500 

10,225 

239,875 

19,431 

26,696 

1,680 
65,163 

2,975 
10,046 

6,000 

10,354 

11,975 

141,476 

14,943 

5,360 

409.179 

77,793 


1,748,458 


1890. 


Nnmher 
of  springs 
reporting. 


{ 


3 
5 
12 
7 
2 
4 
7 
8 
6 
7 
6 
7 
2 
8 
6 
2 
7 


3 
8 

19 
6 
8 
0 

10 
2 
0 
2 

13 
4 

20 
2 
6 

20 
5 


220 


Product. 


Oallons, 

32.500 

97,609 

258,722 

445,436 

4.700 

66,000 

61,900 

67,823 

55.440 

251,792 

86,500 

406,367 

1,550 

967,466 

453,000 

24.768 

45,100 


930,000 

17,365 

2,315,472 

86,009 

82,290 


300,420 
77,000 


85,000 

288,200 

32,660 

421.466 

23,248 

28,000 

2,623,068 

1,569,734 


Value  of 
product. 


$U,130 

22,211 

89,786 

•8,125 

1,050 

18,450 

12,470 

7,487 

8,330 

16,114 

10,025 

97, 590 

162 

00,998 

98,700 

6,029 

5,200 


340,500 
6.367 

631,254 
47,467 
13,246 


64,676 
2,975 


17,000 

16,040 

6,575 

168,016 

3,943 

6,850 

489,309 

162,283 


12,216,187 


2.403,948 


a  For  1888  the  States  of  Florida,  Idaho,  Minnesota,  New  Jersey,  and  South  Dakota  are  included;  for 
1890  the  States  of  Florida.  Idaho,  Minnesota,  Nebraska,  and  South  Dakota  are  indnded,  only  one 
spring  reporting  in  each  of  these  States. 

Imports. — ^Prior  to  1884  the  Treasury  Department  did  not  distinguish 
natural  mineral  waters  from  those  that  were  artificial;  since  1883  the 
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listinction  has  been  made,  but  the  artificial  waters  have  not  been 
3la88ified  according  to  the  receptacles  in  which  they  have  been  imported. 
rhe  importation  is  shown  in  the  two  tables  folio  wing,  with  a  table  of 
exports  appended. 

In  1889  there  was  an  increase  in  the  imports  of  artificial  waters,  but 
a  decrease  in  the  amount  of  natural  mineral  waters  brought  into  the 
coantry,  although  the  value  was  slightly  above  that  of  1888. 

In  1890  the  importation  of  natural  mineral  waters  was  very  greatly 
increased  over  that  of  1889,  while  the  importation  of  the  artificial 
waters  decreased. 

The  amount  of  natural  and  artificial  mineral  waters  exported  is 
trifling. 

Mineral  waters  imported  and  entered  for  coneumpiion  in  the  United  States,  1867  to  188S^ 

inclusive. 


Fiscal  yean 

entlfng 

June  30— 


1867 
1868 
1860 
187U 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 


In  botUep  of  1 
qaart  or  lou. 


QiuiatltJ. 


BoHUt. 
370,610 
241,702 
344,691 
433,212 
470,917 
892,913 

35,508 
7,238 
4,174 

25,758 

12,965 
8,229 

28,440 
207.554 
150,326 
152,277 

88,497 


Valao. 


$24,913 
18,438 
25.635 
30,080 
34,604 
67,961 

2,326 

691 

•    471 

1,809 

1.328 
815 

2,352 
19,731 
11,850 
17, 010 

7,054 


In  bottles  in  ex- 
cess of  1  quart. 

Kot  in  bottles. 

All,  not  artificial. 

^otal 
value. 

Quantity. 

Valne. 

Quantity. 

Value. 

Quantity. 

Value. 

i>uaTtM.. 

3,792 

22,819 

0,739 

18,025 

2,320 

1360 
2,052 

802 
1.743 

174 

QaXUyM. 

$137 

104 

215 

508 

141 

116 

75 

10 

2 

Oattona. 

$25. 410 

20, 594 

26,682 

32,931 

34,919 

68.067 

-100,552 

80.496 

102, 113 

136.788 

168,808 

351,727 

281,509 

305,529 

395,492 

427, 115 

448,493 

554 

1,042 

2,063 

1,3:)6 

639 

355 

95 

5 

• 

394,423 

199, 035 

395,956 

447,646 

520, 751 

883,674 

798.107 

927,759 

1,225,462 

1,542,905 

1,714,085 

$08,151 
79,789 
lul,  640 
134,889 
167,458 
350,912 
282,153 
285,798 
383, 016 
410. 105 
441,430 

22 

•  «  M  ■  •  ^m  ■  •  a 

3 

4 

55 

26 

Imports  for  years  1884  to  1890. 


Tears  ended— 


Jane  30, 1884 
1885 

Deo.  31,1886 
1887 
1888 
1889 
1890 


Artificial  mineral 
waters. 


Gallons. 


29,366 
7,972 
62,464 
13,885 
12, 752 
36,494 
22,328 


Value. 


$4,591 
2,157 

16.  815 
4,851 
4.411 
8,771 
7,133 


Katnnd  mineral 
waters. 


Gallons. 


1,505,298 
1,660.072 
1, 618, 960 
1,015,511 
1,716,461 
1, 558, 968 
2, 322, 008 


Value. 


$.362, 051 
397,875 
354,242 
385,906 
341, 095 
868.661 
433,281 


Exports  of  natural  mineral  waters,  of  domestic  production,  from  the  United  States, 


Fiscal  years  ending  June  30— 


1875 
1876 
1870 
1880 


Value. 


$162 

80 

1,529 

1,486 


Fiscal  years  ending  Juno  30 — 


1881 
1882 
1883 


Value. 


$1,029 

421 

(a)  459 


•  None  reported  ainoe  1883. 
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Production  of  natural  minvral  u>ater9  sold  from  188S  to  1890, 


Geographical  diyi- 
■ion. 

it 

OQ 

38 
27 
87 
21 
6 

Gallons 
soM. 

Value. 

Geographical  divi- 
sion. 

Sprin  ITS  re- 
porting. 

Gallons 
sold. 

Vafais. 

1889. 

North  Allan tio 

South  Atlantic 

North  Central 

Sonth  Central 

Western 

2,470,670 

812,000 

1,435.800 

1,441,042 

168,812 

$282,270 

64,073 

323,600 

130,073 

62,787 

1887. 

North  Atlantic. . . . 
South  Atlantic... 

North  Central 

Sonth  Central 

Western  .......... 

40 
34 
88 
20 
12 

3,571,004 
614.041 

1,480,820 
741.080 

1.236,324 

$213,210 

147, 140 

208,217 

87.046 

288.737 

Betimated 

Estimated......... 

120 
60 

6,820,423 
1,700.000 

863.603 
256,000 

153 
62 

6,643.260 
1,616.340 

04&2S9 
316,204 

Total 

Total 

180 

7,520,423 

1,110,603 

215 

8,260,600 

1,261,463 

1884. 

North  Atlantic... 
Sonth  Atlantic... 

North  Central 

Sonth  Central 

Weatem 

1888. 

North  Atlantic 

South  AtLiiitic... 

North  Central 

Sou  t  h  Central 

Western 

88 
27 
87 
21 
6 

8,345.760 

464,718 

2,070,533 

1, 626, 817 

307,500 

828,125 
103. 101 
420.515 
147, 112 
85,200 

42 
32 
38 
10 
15 

2,856.709 
1.689,387 
2,002.373 
426.  410 
1,853.678 

247,108 
493  480 
325.830 
71,215 
421.661 

Katimated.... 

Estimated 

129 
60 

7, 715, 328 
2,500,000 

1,084,143 
375,000 

146 
52 

8,828,648 
760,000 

1,550,302 
1211,000 

Total 

Total 

188 

10,215,328 

1, 459. 143 

108 

0,578,648 

t670.302 

1885. 

North  Atlantic... 

South  Atlantic 

North  Central 

Sonth  Central 

Weatem 

1880. 

North  Atlantic... 

South  Atlnntic 

North  Central 

South  Centra] 

Western 

51 
32 
45 
31 
10 

2,627.310 
008,  G92 

2,025,288 
640,430 
600.675 

102,605 

237,153 

446,211 

74,100 

86,776 

60 
47 
86 
33 
82 

4,106,464 
646,239 

6,137.776 
500,000 

1,888,002 

471,675 
198.  US2 
604.238 
4.1.356 
431.257 

ICatimatA^ 

Total 

160 
55 

7,411,401 
1,737,000 

1,036,846 
276,000 

268 

12,780,471 

1,748.458 

1890. 

North  Atlantic. . . . 
South  Atlantic... 

North  Centra] 

Sonth  Central 

Western 

Total 

65 
30 
71 
80 
25 

6,043,074 
647,626 

6.060,418 
604, 6n 
800,504 

1.175,612 

345.700 

737,672 

81.436 

263,578 

224 

0,148,401 

1, 312, 845 

1886. 

North  Atlantic 

Sooth  Atlantic 

North  Central 

South  Central 

Weatem 

40 
38 
40 
81 
14 

172 
53 

225 

2,715,060 
720,307 

2,048,014 
822,016 
781,640 

177,060 
123,517 
401,861 
68,222 
137, 706 

Estimated 

220 
53 

273 

12, 215, 187 
1,092,231 

2.403,048 
106.802 

Satimated 

Total 

7,037,017 
1,862,400 

890,365 
384,705 

13,007,418 

2,e0O,75O 

Total 

8, 050, 317 

1,284,070 

Alabama. — ^1889. — The  number  of  springs  on  the  list  is  not  changed 
from  that  of  1888.  The  springs  reporting  are:  Bailey  Springs,  Bailey 
Springs,  Lauderdale  county;  Bladen  Springs,  Bladen  Springs,  Choc- 
taw county;  Healing  Springs,  Healing  Springs,  Washington  county; 
Jackson  White  Sulphur  Springs,  Jackson,  Clarke  county;  Matchless 
Mineral  Water,  Greenville,  Butler  county. 

1890. — Only  three  springs  have  reported  for  1890.  They  are:  Bailey 
Springs,  Bailey  Springs,  Lauderdale  county  f^  Healing  Springs,  Heal- 
ing Springs,  Washington  county;  Matchless  Mineral  Spring,  Green- 
ville, Butler  county. 

Arkansa^s. — ^1889. — ^Only  three  springs  report  for  1889,  although  the 
list  for  1888  contained  the  names  of  five.  The  three  reporting  are: 
Arkansas  Lithia  Springs,  Hope,  Hempstead  county;  Fairchild's  Pot- 
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ash  Salplmr  Springs,  Potash  Snlphnr,  Gariond  county;  Mountain  Val- 
ley Springs,  Mountain  Valley  Springs,  Garland  county. 

1890. — ^Two  more  springs  are  added  for  1890,  bringing  the  list  up  to 
five,  as  in  1888.  All  of  these  five  report.  They  are:  Arkansas  Lithia 
Springs,  Hope,  Hempstead  county;  Fairchild's  Potash  Sulphur  Springs, 
Potash  Sulphur,  Garland  county;  Dovepark  Spring,  Dovepark,  Hot 
Spring  county;  Eureka  Springs,  Eureka  Springs,  Carroll  county; 
Mountain  Valley  Springs,  Mountain  Valley,  Garland  county. 

California, — ^1889. — Instead  of  nine  springs,  as  in  1888,  California  has 
fourteen  on  the  list  for  1889.  They  are  the  following:  Azule  Seltzer 
Springs,  San  Jos^,  Santa  Clara  county;  Bartlett  Springs,  Bartlett 
Springs,  Lake  county;  Byron  Hot  Springs,  Byron  Hot  Springs,  Contra 
Costa  county;  Castalian  Mineral  Water,  Inyo  county;  Coronado  Nat^ 
ural  Mineral  Water,  Coronado,  San  Diego  county;  El  Toro  Spring, 
Maria  county;  Geyser  Soda  and  Litton  Seltzer  Springs,  Sonoma  county; 
Hot  Springs  of  Elsinore,  City  of  Elsinore,  San  Diego  county;  Napa  Soda 
Springs,  Kapa  Soda  Springs,  Napa  county;  Ojai  Hot  Springs,  Ventura 
county;  Pacific  Congress  Springs,  San  Jos6,  Santa  Clara  county;  Pa- 
cific Congress  Springs,  Saratoga,  Santa  Clara  county;  Paraiso  Springs, 
Paraiso  Springs,  Monterey  county;  Tolenas  Springs,  Fairfield,  Solano 
county;  Witter  Springs,  Lake  county. 

1890. — One  new  spring  is  added  to  and  one  taken  from  the  list,  making 
a  total  of  fourteen ;  of  these  the  following  twelve  report  for  1890 :  Azule 
Seltzer  Spring,  San  Jos4,  Santa  Clara  county;  Bartlett  Springs,  Bart- 
lett Springs,  Lake  county;  CastalianMineralWater,  Inyo  county;  Cor- 
onado Natural  Mineral  Water,  Coronado,  San  Diego  county;  El  Toro 
Spring,  Marin  county;  Geyser  Soda  and  Litton  Seltzer  Springs,  So- 
noma county;  Napa  Soda  Springs,  Napa  Soda  Springs,  Napa  county; 
Ojai  Hot  Springs,  Ventura  county;  Paraiso  Springs,  Fairfield,  Solano 
county;  Tuscan  Spring,  Bed  Bluff,  Tehama  county;  Witter  Springs, 
Upper  Lake,  Lake  county. 

Colorado. — ^1889. — Colorado's  two  springs  of  1888  increased  to  eight  in 
1889;  they  are  the  following:  Boulder  Springs;  Clark  Magnetic  Spring, 
Pueblo,  Pueblo  county;  Fariss  Magnetic  Well,  Pueblo,  Pueblo  county; 
Idaho  Mineral  Spring,  Idaho  Springs,  Clear  Creek  county;  Little  Ute 
and  Iron  Duke  Springs,  Caiion  City,  Fremont  county;  Manitou,  Na- 
vajo, and  Shoshone  Springs,  Manitou  Springs,  El  Paso  county;  Seltzer 
Springs,  Springdale,  Boulder  county;  Ute  and  Little  Chief  Iron 
Springs,  Manitou,  El  Paso  county. 

1890. — ^The  number  of  springs  on  the  list  remains  the  same,  and  all 
of  the  eight  report  their  sales.  They  are:  Boulder  Springs,  Boulder 
Springs,  Boulder  county;  Clark  Magnetic  Mineral  Spring,  Pueblo, 
Pueblo  county;  Fariss  Magnetic  Well,  Pueblo,  Pueblo  county;  Idaho 
Mineral  Spring,  Central  City,  Gilpin  county;  Little  Ute  and  Iron  Duke 
Springs,  Canon  City,  Fremont  county;  Manitou,  Navajo,  and  Shoshone 
Springs,  Manitou,  El  Paso  county;  Seltzer  Springs,  Springdale,  Boul- 
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der  oonnly;  XTte  and  Little  Ohief  Iron  Springs,  Haniton,  El  Paso 
county. 

Connecticui. — ^1889. — ^Three  springs  make  up  the  list  for  Oonnecticat, 
as  follows:  Asplnock  Springs,  Putnam  Heights,  Windham  county; 
Oxford  Chalybeate  Spring,  Oxford,  New  Haven  county;  Stafford  Min- 
eral Spring,  Stafford  Springs,  ToUand  county. 

1890. — ^Only  two  springs,  viz,  Aspinoch  Spring  and  Stafford  Mineral 
Spring,  report  sales. 

Florida, — 1889. — ^For  the  first  time  Florida  is  represented  on  the  list 
with  one  spring,  viz:  Gantoment  Spring,  near  Pensacola,  Escambia 
county,  which  reports  also  for  1890. 

Georgia. — 1889. — Three  springs  report.  They  are  the  following:  Bow- 
den  Lithia  and  Oeorgia  Bromine-Lithia  Springs,  Lithia  Springs,  Doug- 
las county;  Daniels'  Springs,  Greene  county;  Hughes^  Springs,  Floyd 
county. 

1890. — ^One  spring  not  on  the  list  for  1889  is  added,  and  all  four  re- 
port. They  are:  Bowden  Lithia  and  Georgia  Bromine-Lithia  Springs, 
Lithia  Springs,  Douglas  county;  Daniels'  Springs,  Greene  county; 
Hughes'  Springs,  Floyd  county;  Ponce  de  Leon  Mineral  Spring,  At- 
lanta, Fulton  county. 

Idaho. — 1889  and  1890. — As  in  the  preceding  years,  Idaho  is  repre- 
sented by  the  Idauha  Springs  of  Soda  Springs,  Bingham  county. 

Illinois. — 1889. — ^Ten  springs  report  for  this  year,  whereas  only  four 
reported  in  1888.  The  following  are  the  ten  springs:  Black  Hawk 
Springs,  Bock  Island,  Eock  Island  county;  Diamond  Mineral  Spring, 
Grantfork.  Madison  county;  Glen  Flora  Mineral  Spring,  Waukegan, 
Lake  county ;  Hillsboro  Mineral  Spring,  Hillsboro,  Montgomery  county, 
Kirkwood  Mineral  Spring,  Eirkwood,  Warren  county;  Peoria  Mag- 
netic Artesian  Spring,  Peoria,  Peoria  county;  Perry  Springs,  Perry 
Springs,  Pike  county;  Bed  Avon  Mineral  Spring,  Fulton  county; 
Sanicula  Springs,  Ottawa,  La  Salle  county;  Silver  Springs,  Greenup, 
Cumberland  county. 

1890.^~One  spring  is  taken  from  the  list,  and  reports  have  been  re- 
ceived from  the  following:  Black  Hawk  Springs,  Bock  Island,  Bock 
Island  county;  Diamond  Mineral  Spring,  Grantfork,  Madison  county; 
Kirkwood  Mineral  Spring,  Kirkwood,  Warren  county;  Peoria  Magnetic 
Artesian  Spring,  Peoria,  Peoria  county;  Perry  Springs,  Perry  Springs, 
Pike  county;  Bed  Avon  Mineral  Spring,  Fulton  county;  Sanicula 
Springs,  Ottawa,  La  Salle  county. 

Indiana. — ^1889. — ^Indiana's  list  increased  from  six  in  1888  to  eight  in 
1889.  These  are:  Ash  Iron  Springs,  De  Gk>nia,  Warwick  county; 
Buffalo  Saline  Well,  Millport,  Washington  county;  Elliot's  Mineral 
Spring,  Shoals,  Martin  county;  Kickapoo Magnetic  Springs,  Kickapoo, 
Warren  county;  King  Mineral  Springs,  Muddy  Pork,  Clark  county; 
Lodi  Artesian  Well,  Lodi,  Fountain  county;  Magnetic  Mineral  Spring, 
Terre  Haute,  Yigo  county;  West  Baden  Springs,  West  Baden,  Orange 
county. 
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1^. — ^The  number  of  springs  on  the  list  remains  the  same  as  for 
1889,  two  springs  being  added  and  two  taken  from  it.  The  springs  re- 
porting are:  Elliot's  Mineral  Spring,  Martin  connty;  Kickapoo  Mag- 
netic Springs,  Kickapoo,  Warren  connty;  King's  Mineral  Springs, 
Muddy  Fork,  Olark  county;  Lodi  Artesian  Well,  Silverwood,  Fountain 
county;  Magnetic  Mineral  Spring,  Terre  Haute,  Vigo  county;  West 
Baden  Springs,  West  Baden,  Orange  county;  French  Lick  Springs, 
French  Lick,  Orange  county;  Indiana  Mineral  Springs,  Indiana  Min- 
eral Springs,  Warren  county. 

Jotra.— 1889. — ^In  1888  the  list  included  three  springs  from  this  State; 
two  were  added  for  1889,  making  the  total  number  for  which  reports  were 
received  as  follows:  Black  Hawk  Springs,  Salt  Greek  township,  Davis 
county ;  Cherokee  Magnetic  Mineral  Spring,  Cherokee,  Cherokee  county ; 
Lake  View  Medical  Spring,  Lake  View,  Sac  county;  Ottumwa  Mineral 
Springs,  Ottumwa,  Wapello  county;  White  Sulphur  Springs,  White 
Sulphur,  Scott  county. 

.  1890. — One  new  spring  is  added  to  the  list  and  reports  were  received 
from  the  following:  Black  Hawk  Springs,  Salt  Creek  township,  Davis 
county ;  Cherokee  Magnetic  Mineral  Spring,  Cherokee,  Cherokee  county ; 
Ottumwa  Mineral  Springs,  Ottumwa,  Wapello  county;  White  Sulphur 
Springs,  Scott  county;  Colfax  Mineral  Water,  Colfax,  Jasj^er  county. 

Kansas. — 1889. — ^In  1888  Kansas  had  five  springs  reporting  sales. 
They  had  increased  in  1889  to  nine,  as  follows:  Blazing's  Artesian  Min- 
eral Wells,  Manhattan,  Riley  county;  Boiling  Springs,  Mound  Valley, 
Labette  county;  Geuda  Mineral  Springs,  Geuda  Springs,  Cowley 
county;  Great  Spirit  Springs,  Cawker  City,  Mitchell  county;  Jewell 
county  Lithium  Springs,  Montrose,  Jewell  county;  Osage  Mission 
Mineral  Well,  Osage  Mission,  Neosho  county;  Providence  Mineral 
Wells,  Providence,  Butler  county;  Topeka  Mineral  Wells,  Topeka, 
Shawnee  county;  Wichita  Mineral  Spring,  Wichita,  Sedgwick  County. 

1890. — One  new  spring  is  added  to  the  list  and  two  are  taken  frt>m  it, 
leaving  the  total  eight.  Seven  report  as  follows:  Blazing's  Artesian 
Mineral  Wells^  Manhattan,  Eiley  county;  Geuda  Mineral  Springs, 
Geuda  Springs,  Cowley  county;  Great  Spirit  Springs,  Cawker  City, 
Mitchell  county;  Providence  Mineral  Wells,  Providence,  Butler  county; 
Topeka  Mineral  Wells,  Toi>eka,  Shawnee  county;  Wichita  Mineral 
Spring,  Wichita,  Sedgwick  county;  lola  Mineral  Well,  lola,  Allen 
county. 

Kentucky. — ^1889. — ^Ko  change  so  far  as  number  of  springs  reporting 
is  concerned  is  noted  for  1888  to  1889.  The  following  springs  reported : 
Anita  Springs,  La  Grange,  Oldham  county;  Bedford  Springs,  Bedford, 
Trimble  county;  Blue  Lick  Springs,  Blue  Lick  Springs,  Nicholas 
county;  Crab  Orchard  Springs,  Crab  Orchard,  Lincoln  county;  St. 
Patrick's  Well,  Louisville,  Jefferson  county. 

1890. — ^Kentucky's  list  remains  the  same  for  the  previous  year.  The 
following  five  springs  rq[K>rt  sales;  Anita  Springs,  La  Grange,  Old- 
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ham  coimty;  Bedford  Springs,  Bedford,  Trimble  county;  Blue  Lick 
Springs,  Blue  Lick  Springs,  Nicholas  county;  Grab  Orchard  Springs, 
Grab  Orchard,  Lincoln  coxmty ;  St.  Patrick's  Well,  Lonisville,  Jefferson 
county. 

Maine. — 1889. — The  list  for  this  year  showed  an  increase  of  one  spring 
over  those  reporting  for  1888.  The  following  springs,  eight  in  number, 
reported:  Hartford  Gold  Spring,  Oxford  county;  Gold  Bowling  Spring, 
York  county;  Keystone  Spring,  East  Poland,  Androscoggin  county; 
Old  Point  Indian  Spring,  Somerset  county ;  Poland  Spring,  Poland, 
Androscoggin  oounty;  Seal  Bock  Spring,  Saco,  York  county;  Under- 
wood Springs,  Falmouth  Foreside,  Gumberland  county;  Windsor  Min- 
eral Spring,  Androscoggin  county. 

1890. — One  spring  on  the  list  of  1889  reports  no  sales  for  1890  and 
three  springs  new  to  the  list  are  added,  which  makes  the  total  number 
ten.  The  springs  reporting  are  seven  in  number,  as  follows:  Bark^ 
Mill  Spring,  Auburn,  Androscoggin  county;  Grystal  Springs,  Auburn, 
Androscoggin  county;  Keystone  Spring,  East  Poland,  Androscoggin 
county;  Poland  Spring,  South  Poland,  Androscoggin  county;  Under- 
wood Springs,  Falmouth  Foreside,  Gumberland  county;  Wilson  Spring, 
North  Raymond,  Gumberland  county;  Windsor  Mineral  Spring,  Lew- 
iston,  Androscoggin  county. 

Maryland. — 1889. — Four  springs  reported,  as  against  none  fimthe 
preceding  year.  They  are  the  following:  Gecil  Spring,  Gowentown, 
Gecil  county;  Ghattolanee  Mineral  Spring,  Ghattolanee,  Baltimore 
county;  Flintstone  Mineral  Springs,  Flintstone,  Allegany  county; 
Strontia  Mineral  Spring,  Brooklandville,  Baltimore  county. 

1890. — Only  two  springs  report.  They  are:  Ghattolanee  Mineral 
Spring,  Ghattolanee,  Baltimore  county;  Flintstone  Mineral  Springs, 
Flintstone,  Allegany  county. 

Massachusetts. — 1889. — ^Eight  springs,  an  increase  of  two  over  1888, 
reported  sales  for  this  year.  The  following  are  the  ones  reporting: 
Allandale  Springs,  West  Boxbury,  Suffolk  county;  Belmont  Hill 
Spring,  Everett,  Middlesex  county;  Belmont  Natural  Spring,  Everett, 
Middlesex  county;  Echo  Grove  Springs,  West  Lynn,  Essex  county; 
Everett  Grystal  Spring,  Everett,  Middlesex  county;  Sheep  Bock 
Spring,  Towell,  Middlesex  county;  Simpson  Spring,  South  Easton, 
Bristol  county;  Undine  Spring,  Brighton,  Suffolk  county. 

1890. — One  spring  is  added  to  the  list,  and  eight  springs  in  all  report 
sales,  as  follows:  Allendale  Spring,  West  Boxbury,  Suffolk  county; 
Belmont  Hill  Spring,  Everett,  Middlesex  county;  Belmont  Natural 
Spring,  Belmont,  Middlesex  county;  Everett  Grystal  Spring,  Everett^ 
Middlesex  county;  Sheep  Bock  Spring,  Towell,  Middlesex  county; 
Simpson  Spring,  South  Easton,  Bristol  county;  Undine  Spring, 
Brighton,  Suffolk  county;  Gommonwealth  Mineral  Spring,  Waltham, 
Middlesex  county. 

Michigan. — ^1889. — ^Although  but  one  spring  reported  sales  in  1888 
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there  were  seven  reporting  in  1889.  They  are  the  following:  Ameri- 
canus  Well,  Lansing,  Ingham  countyj  Eastman  Springs,  Benton  Har- 
bor, Berrien  county;  Magnetic  Mineral  Springs,  Spring  Lake,  Ottawa 
county;  Mount  Clemens  Original  Mineral  Springs,  Mount  Clemens, 
Macomb  county;  Salutaris  Mineral  Spring,  Saint  Clair  Springs,  Saint 
Clair  county;  Ypsilanti  Mineral  Spring,  Ypsilanti,  Washtenaw  county; 
Zauber  Wasser  Spring,  Hudson,  Lenawee  county. 

1890. — There  is  no  change  in  the  list  for  1890,  but  one  of  the  springs 
has  sent  no  report.  Those  reporting  are:  Americanus  Well,  Lansing, 
Ingham  county;  Eastman  Springs,  Benton  Harbor,  Berrien  county; 
Magnetic  Mineral  Springs,  Spring  Lake,  Ottawa  county;  Mount 
Clemens  Original  Mineral  Springs,  Mount  Clemens,  Macomb  county; 
Salutaris  Mineral  Spring,  Saint  Clair,  St.  Clair  county;  Zauber  Wasser 
Spring,  Hudson,  Lenawee  county. 

Minn^ota, — 1889. — The  only  spring  reporting  for  this  State  in  1889 
and  1890  is  Inglewood  Springs,  Hennepin  county. 

Mississippi, — 1889. — Instead  of  three  springs,  as  in  1888,  only  the  fol- 
lowing two  report  for  1889:  Brown's  Wells,  Copiah  county,  S.  J. 
Morehead,  Brown's  Wells  post-office;  Castilian  Springs,  near  Durant, 
Holmes  county.    The  same  two  wells  report  for  1890. 

Missouri. — The  six  springs  of  1888  have  more  than  doubled  in  1889, 
thirteen  springs  reporting,  as  follows:  Artesian  White  Sulphur  Well, 
Clinton,  Henry  county;  B.  B.  Spring,  Bowling  Green,  Pike  county; 
Blue  Lick  Springs,  Saline  county;  Eldorado  Springs,  Eldorado  Springs, 
Cedar  county;  Electric  Springs,  Johnson  county;  Haupt's  Mineral 
Spring,  Milan,  Sullivan  county;  Lebanon  Magnetic  Spring,  Laclede 
county;  Paris  Springs,  Paris  Springs,  Lawrence  county;  Eandolx)h 
Springs,  Randolph  Springs,  Randolph  county;  Reed  Springs,  Clay 
county;  Reiger  Mineral  Springs,  Mercer  county;  Sweet  Springs,  Sweet 
Springs,  Saline  county;  Young's  Medical  Well,  corner  Twenty-fifth  and 
Vine  streets,  Kansas  City,  Jackson  county. 

1890. — Three  springs  are  taken  from  the  list  and  seven  springs  have 
sent  returns,  viz,  B.  B.  Spring,  Bowling  Green,  Pike  county ;  Blue  Lick 
Spring,  Saline  county;  Eldorado  Springs,  Eldorado  Springs,  Cedar 
county;  Paris  Springs,  Paris  Springs,  Lawrence  county;  Randolph 
Springs,  Randolph  Springs,  Randolph  county;  Reiger  Springs,  Mercer 
county;  Young's  Medical  Well,  Warrensbnrg,  Jackson  county. 

Nebraska. — 1889. — The  Victoria  Mineral  Spring,  Custer  county,  rep- 
resents Kebraska  for  the  first  time  on  the  list. 

1890. — Nebraska  is  still  represented  on  the  list  by  the  Victoria  Mineral 
Spring,  Custer  county. 

New  Hampshire, — 1889. — ^Two  springs  report,  viz:  Londonderry  Litliia 
Spring,  Nashua,  Rockingham  county,  and  Milford  Si>rings,  Amherst 
Station,  IlilLsboro  county. 

181)0. — Tiiree  springs  report  sales,  namely,  Londonderry  Lithia 
Springs,  Londonderry,  Rockingham  county;  Milford  Springs^  Amherst 
778  MiN 34 
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Station,  Hillsboro  county  j  White  Mountain  Springs,  Conway,  Carroll 
county. 

Nmio  Jersey. — 1889. — ^New  Jersey  for  the  first  time  is  put  ux>on  the  list 
with  one  commercial  water,  viz:  that  from  Kalium  Springs,  Collings- 
wood,  Camden  county. 

1890. — ^0  reports  have  been  received  from  New  Jersey. 

yeuD  Mexico. — 1889. — Four  springs  make  up  New  Mexico's  list  for 
1889  instead  of  one,  as  in  the  previous  year.  The  springs  reporting 
are:  Aztec  Springs,  Santa  F4,  Santa  F6  county;  Baca  Springs,  Coyote 
district,  Bernalillo  county;  Ojo  Caliente  Springs,  Ojo  Caliente,  Taos 
county;  Soda  Springs,  near  Albuquerque,  Bernalillo  county. 

1890. — The  list  remains  the  same  as  for  1889,  and  the  following  three 
are  the  only  springs  reporting:  Aztec  Springs,  Sant-a  F6,  Santa  F6 
county;  Ojo  Caliente  Springs,  Ojo  Caliente,  Taos  county;  Soda  Springs, 
Coyote  Canon,  Bernalillo  county. 

Kew  York. — 1889. — Twenty-one  springs  made  reports  as  compared 
with  seventeen  in  1888.  The  springs  reporting  are:  Crystal  Springs, 
Barrington,  Yates  county;  Deep  Bock  Springs,  Oswego  City,  Oswego 
county ;  Empire  Seneca  Springs,  Dunkirk,  Chautauqua  county ;  Geneva 
Magnetic  Mineral  Springs,  Geneva,  Ontario  county;  Massena  Springs, 
Massena,  St.  Lawrence  county;  Oneita  Springs,  Utica,  Oneida  County; 
White  Sulphur  Springs,  Sharon  Springs,  Schoharie  county. 

Saratoga  SpringSj  Saratoga  county:  Champion  Springs,  Columbia 
Springs,  Congress  Springs,  Empire  Springs,  Excelsior  and  Union 
Springs,  Hathorn  Springs,  High  Rock  Springs,  Imperial  Spring,  New 
Putnam  Spring,  Boyal  or  New  Putnam  Spring,  Patterson  Spring, 
Saratoga  Carlsbad  Spring,  Saratoga  Magnetic  and  Peerless  Springs, 
Saratoga  Yichy  Springs. 

1890. — ^Nineteen  of  the  twenty-six  springs  on  the  list  for  New  York 
send  returns;  five  of  these  are  new  to  the  list  for  1890,  and  one  of  the 
springs  of  1889  is  taken  from  the  list.  The  list  reporting  for  1890  is: 
Cayuga  Springs,  Cajniga,  Cayuga  county;  Deep  Rock  Springs,  Oswego, 
Oswego  county;  Miller's  Geneva  Mineral  Spring,  Geneva,  Ontario 
county;  Massena  Springs,  Massena,  St.  Lawrence  county;  White  Sul- 
phur Springs,  Sharon  Springs,  Schoharie  county;  Artesian  Lithia 
Springs,  Ballston  Spa,  Saratoga  county;  White  Sulphur  Spring,  Rich- 
field Springs,  Otsego  county;  Avon  Spring,  Avon,  Livingston  county; 
Oak  Orchard  Acid  Springs,  Alabama,  Genesee  county. 

Saratoga  Springs^  Saratoga  county:  Empire  Springs,  Excelsior  and 
Union^  Spring,  Hathorn  Springs,  High  Rock  Spring,  Imperial  Spring, 
Royal  or  New  Putnam  Spring,  Saratoga  Carlsbad  Spring,  Saratoga 
Vichy  Springs,  Saratoga  Kissingen  Spring. 

North  Carolina. — ^1889. — The  si^?  springs  on  the  list  for  1888  have  in* 
creased  to  the  following  eleven :  All-Healing  Spring,  Alexander  county; 
Ashley's  Bromine  and  Arsenic  Springs,  Ashe  county;  Barium  Springs, 
Barium  Springs,  Jxedell  county;   Black  Mountain  Iron  and  Alum 
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Springs,  Black  Mountain,  Buncombe  county;  Lemon  Springs,  Lemon 
Springs,  Moore  county;  Lincoln  Littiia  Springs,  Lincoln  ton,  Lincoln 
county;  Minnekahta  Springs,  Gaston  county;  Panacea  Springs,  near 
Littleton,  Halifax  county;  Park's  Alkaline  Springs  (near  Danville,  Va.), 
Caswell  county;  Seven  Springs,  Seven  Springs,  Wayne  county;  Shaw's 
Healing  Springs,  Littleton,  Halifax  county. 

1890. — One  new  spring  is  added  to  the  list  and  one  is  taken  from  it. 
Only  the  following  six  report,  viz :  Ashley's  Bromine  and  Arsenic 
Springs,  Bristol,  Ashe  county;  Barium  Springs,  Barium,  Iredell  county; 
Lemon  Springs,  Lemon  Springs,  Moore  county;  Lincoln  Lithia  Springs, 
Lincolnton,  Lincoln  county;  Park's  Alkaline  Springs,  Caswell  county 
(post-oflflce  Danville,  Virginia);  Thomson's  Bromine  Arsenic  Spring, 
Crurapler,  Ashe  county. 

Ohio. — 1889. — The  seven  springs  of  1888  have  increased  to  eleven,  from 
all  of  which  reports  have  been  received.  They  are:  Adams  County 
Mineral  Spring,  Mineral  Springs,  Adams  county;  Belbrook  Magnetic 
Springs,  Belbrook,  Greene  county;  Crystal  Mineral  Spring,  Urbana, 
Champaign  county;  Devonian  Mineral  Spring,  Lorain,  Lorain  county; 
Electro-Magnetic  Springs,  Fountain  Park,  Champaign  county;  Lenape 
Spring,  Delaware,  Delaware  county;  Magnetic  and  Saline  Spring, 
Marysville,  Union  county;  Ohio  Magnetic  Springs,  Magnetic  Springs, 
Union  county;  Rex  Mineral  Water,  New  Eichmond,  Clermont  county; 
Ripley  Bromo- Lithia  Spring,  Ripley,  Brown  county;  Sulphur  Lick 
Spring,  Frankford,  Ross  county. 

1890. — One  spring  is  taken  from  the  list  and  one  added,  which  leaves 
the  total  the  same  as  for  1889.  Only  eight  springs  have  reported,  viz : 
Adams  County  Mineral  Spring,  IVIineral  Springs,  Adams  county;  Crys- 
tal Mineral  Spring,  Urbana,  Champaign  county;  Devonian  Mineral 
Spring,  Lorain,  Lorain  county;  Electro-Magnetic  Si)rings,  Fountain 
Park,  Champaign  county;  Rex  Mineral  Spring,  New  Richmond,  Cler- 
mont county;  Ripley  Bromo- Lithia  Spring,  Ripley,  Brown  county; 
Sulphur  Lick  Spring,  Anderson,  Ross  county;  Magnetic  and  Saline 
Spring,  Marysville,  Union  county. 

Oregon. — 1889. — The  following  report :  Wagner  Soda  Spring,  Ashland, 
Jackson  county;  Wilhoit  Spring,  Clackamas  county. 

1890. — No  reports  have  been  received  from  Oregon. 

Pennsylvania. — 1889. — ^The  three  springs  of  the  list  for  1888  have  in- 
creased to  twelve.  They  are:  AUeghenySpring,  Warren  county;  Bed- 
ford Springs,  Bedford,  Bedford  county;  Black  Barren  Mineral  Spring, 
Pleasant  Grove,  Lancaster  county;  Corry  Artesian  Fountain,  Corry, 
Erie  county;  Cresson  Springs,  Cressgn,  Cambria  county;  Eureka  Min- 
eral Springs,  Saegerstown,  Crawford  county;  Parker  Magnetic  Mineral 
Springs,  Oardeau,  McKean  county;  Pavilion  Springs,  Wernersville, 
Berks  county;  Pulaski  Mineral  Spring,  Pulaski,  Lawrence  county; 
Roscommon  Springs,  Wind  Cap,  Monroe  county;  SizerviUc  Magnetic 
Mineral  Spring,  Sizerville,  Cameron  county;  Susquehanna  Spring  and 
Kingsland  Spring,  Rush,  Susquehanna  county  • 
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1890. — ^One  spring  is  taken  from  the  list  and  ten  springs  report  sales, 
These  springs  are:  Black  Barren  Mineral  Spring,  Pleasant  Grove. 
Lancaster  county;  Corry  Artesian  Fountain,  Corry,  Erie  countyj  Ores- 
son  Springs,  Cresson,  Cambria  county;  Eureka  Mineral  Springs,  Sae- 
gerstown,  Crawford  county;  Parker  Magnetic  Mineral  Spring,  Gar- 
deau,  McKean  county;  Pavilion  Springs,  Beading,  Berks  county; 
Pulaski  Mineral  Springs,  Pulaski,  Lawrence  county;  Koscommon 
Springs,  Wind  Gap,  Monroe  county;  Sizerville  Magnetic  Mineral 
Spring,  Sizerville,  Cameron  county;  Susquehanna  Spring  and  Kings- 
land  Spring,  Rush,  Susquehanna  county, 

Rhode  Island. — 1889. — Both  springs  on  Rhode  Island's  list  rei)ort 
sales.  They  are:  Ochee  Mineral  and  Medical  Si)rings,  Johnson,  Provi- 
dence county;  Holly  Springs,  Woonsocket,  Providence  county. 

1890. — Both  locaUties  report  for  this  year,  viz:  Ochee  Mineral  and 
Medical  Springs,  Johnson,  Providence  county;  Holly  Springs,  Woon- 
socket, Providence  county. 

South  Carolina. — 1889. — Two  springs  report  sales,  viz :  Chick's  Springs, 
Chicks  Springs,  Greenville  county;  Glen  Springs,  Glen  Springs,  Spar- 
tenburg  county. 

1890. — No  reports  have  been  received  for  1890. 

South  Dakota. — 1889. — South  Dakota  is  represented  for  the  first  time 
on  the  list  by  Dakota  Hot  Springs,  Fall  River  county,  which  reports 
also  for  1890. 

Tennessee. — 1889. — Pour  springs,  a  decrease  of  two  from  1888,  report. 
They  are:  Estill  Springs,  Estill  Springs,  Franklin  county;  Idaho 
Springs,  near  Clarksville,  Montgomery  county;  Red  Boiling  Sprinj^^s, 
Red  Boiling  Springs,  Macon  county;  Rhea  Springs,  Rhea  Springs,  Rhea 
county. 

1890. — Only  one  of  the  springs  on  the  list  of  1889  has  reported :  Idaho 
Springs,  Clarksville,  Montgomery  county;  and  one,  new  to  the  list, 
reports  sales,  viz:  Tate  Spring,  Tate  Spring,  Grainger  county. 

Texas. — 1889. — The  number  of  springs  reporting  in  1889  is  fourteen, 
just  double  the  number  for  1888.  They  are:  Capp's  Well,  Longview, 
Gregg  county;  Dalby  Springs,  Texarkana,  Bowie  county;  Elkhart 
Mineral  Well,  near  Elkhart,  Anderson  county;  Hynson's  Iron  Moun- 
tain Sprhigs,  Marshall,  Harrison  county ;  Mineral  Wells  Springs,  Mineral 
Wells,Palo  Pinto  county;  Montvale Springs, Marshall, Harrison  county; 
Overall  Mineral  Well,  Franklin,  Robertson  county;  Page's  Well,  George- 
toAvn,  Williamson  county;  Richards's  Wells,  Rockdale,  Milam  county; 
Rosborough  Springs,  Marshall,  Harrison  county;  Slack's  Well,  Fayette 
county;  Texas  Sour  Springs,  Luling,  Caldwell  county;  Tioga  Mineral 
Well,  Tioga,  Grayson  county;  Wooten  Wells,  Robertson  county. 

1890. — ^Thirteen  springs  report  sales.  They  are:  Capp's  Well,  Long- 
view,  Gregg  county;  Dalby  Springs,  Dalby  Springs,  Bowie  county; 
Elkhart  Mineral  Well,  Elkhart,  Anderson  county;  Hynson's  Iron 
Mountain  Spring,  Marshall,  Harrison  county;  Mineral  WeU  SpringSi 
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Mineral  Wells,  Palo  Pinto  county ;  Montvale  Springs,  Marshall,  Har- 
rison county;  Overall  Mineral  Well,  Franklin,  Robertson  county; 
Eichards'  Wells,  Eockdale,  Milam  county;  Rosborougli  Springs,  Mar- 
shall, Harrison  county;  Slack's  Well,  Fayette  county  (post-oflSce,  Wal- 
der  Depot,  Gonzales  county);  Texas  Sour  Springs,  Luling,  Caldwell 
county;  Tioga  Mineral  Well,  Tioga,  Grayson  county;  Wooten  Wells, 
Robertson  county. 

Vermont. — ^1889. — ^The  list  of  springs  decreased  fix)m  six  in  1888  to 
three,  as  follows:  Alburg  Sulphur  and  Lithia  Springs,  Alburg  Springs, 
Grand  Isle  county;  Brunswick  White  Sulphur  Springs,  Brunswick, 
Essex  county;  Clarendon  Springs,  Clarendon  Springs,  Eutland  county. 

1890. — One  new  spring  is  added  to  the  list,  making  the  total  four  for 
the  State,  all  reporting,  as  follows:  Alburg  Sulphur  and  Lithia  Springs, " 
Alburg  Springs,    Grande   Isle  county;   Brunswick    White   Sulpliur 
Spring,  Brunswick,  Essex  county;  Clarendon  Springs,  Clarendon,  Eut- 
land county;  Missisquoi  Springs,  Sheldon,  Franklin  county. 

Virginia, — 1889. — Twenty-one  springs  reported  sales.  The  following 
Ls  the  list:  Bear  Lithia  Springs,  Elkton,  Eockiugham  county;  Blue 
Eidge  Springs,  Blue  Eide  Springs,  Botetourt  county;  Buffalo  Lithia 
Springs,  Buffalo  Lithia  Springs,  Mecklenburg  county;  Cove  Lithia 
Water,  Wytheville,  Wythe  county;  Farmville  Lithia  Springs,  Farm- 
ville.  Prince  Edward  county;  Hot  Springs,  Hot  Springs,  Bath  county; 
Hunter^s  Pulaski  Alum  Springs,  Walker^s  Creek,  Pulaski  county;  Jor- 
dan White  Sulphur  Springs,  Jordan  Springs,  Frederick  county;  Mas- 
sanetta  Springs,  Massanetta  Springs,  Eockingham  county;  Osceola 
Springs,  near  Pleasant  Valley,  Eockingham  county;  Otterbum  Lithia 
and  Magnesia  Springs,  Amelia  C.  H.,  Amelia  county;  Paeonian  Spring, 
Loudoun  county;  Powhatan  Lithia  and  Alum  Spring,  Powhatan,  Pow- 
hatan county;  Eawley  Springs,  Eawley  Springs,  Eockingham  county; 
Eoanoke  Eed  Sulphur  Springs,  Eoanoke  county;  Eockbridge  Alum 
Springs,  Alum  Springs,  Eockbridge  county;  Eockingham  Springs, 
McGaheysville,  Eockingham  county;  Seven  Springs,  2  miles  northwest 
of  Glade  Springs,  Washington  county;  Stribling  Springs,  Stribling 
Springs,  Augusta  county;  Virginia  Arsenic  Bromine  and  Lithia 
Springs,  near  Allegheny  Springs,  Montgomery  county;  Wallawhatoola 
Alum  Springs,  Millboro  Springs,  Bath  county;  Wolf  Trap  Lithia 
Springs,  Wolf  Trap  Station,  Halifax  county. 

1890. — ^By  the  addition  of  two  new  springs  the  list  is  Increased  to 
twenty-three,  and  the  following  twenty  report:  Blue  Eidge  Springs, 
Blue  Eidge  Springs,  Botetourt  county;  Buffalo  Lithia  Springs,  Buffalo 
Lithia  Springs,  Mecklenburg  county;  Cove  Lithia  Springs,  Wytheville, 
Wythe  county;  Elk  Lithia  Spring,  Elkton,  Eockingham  county;  Farm- 
ville LithiaSprings,  Farmville,  Cumberland  county;  Hunter's  Pulaski 
Alum  Springs,  Walkers  Creek,  Pulaski  county;  Jordon  White  Sulphur 
Springs,  Stephenson,  Frederick  county;  Massanetta  Springs,  near  Har- 
risonburg, Eockingham  county;  Osceola  Springs,  Harrisonburg,  Eock- 
ingham county;  Otterbum  Lithia  and  Magnesia  Springy  Am^^U&C  &.^ 
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Amelia  county;  PsBonian  Spring,  Glarks  Gap,  Loudoun  county;  Boa- 
noke  Bed  Sulphur  Springs,  Catawba,  Boanoke  county;  Bockbridge 
Alum  Springs,  Goshen,  Kockbridge  county;  Bockingham  Springs, 
McGaheysville,  Bockingham  county;  Seven  Springs,  Abingdon,  Wash- 
ington county;  Stribling  Springs,  Stribling  Springs,  Augusta  county; 
Virginia  Arsenic,  Bromine,  and  Lithia  Springs,  Ghristiansbiirg,  Mont- 
gomery county;  Walla whatoola  Alum  Springs,  Bichmond,  Bath 
county;  Wolf  Trap  Lithia  Springs,  Wolf  Trap  Station,  Halifax  county; 
Shenandoah  Alum  Springs,  Mount  Jackson,  Shenandoali  county. 

Washington. — 1889. — The  State  of  Washington  presents  a  list  of  three 
instead  of  one  as  in  1888.  The  springs  reporting  are :  Gascade  Springs, 
Skamania  county;  Medical  Lake,  Medical  Lake,  Spokane  county;  Ya- 
kima Soda  Springs,  North  Yakima,  Yakima  county. 

1890. — ^T wo  springs  report  as  follows:  Medical  Lake,  Medical  Lake, 
Spokane  county;  Yakima  Soda  Springs,  North  Yakima,  Yakima 
county. 

West  Virginia. — 1889. — ^Four  springs  report  for  1889,  as  follows:  Ga- 
pon  Springs,  Gapon  Springs,  Hampshire  county ;  Salt  Sulphur  Springs, 
Salt  Sulphur  Springs,  Monroe  county;  Triplett  Springs,  Willow  Island, 
Pleasant  county;  White  Sulphur  Springs,  White  Sulphur  Springs, 
Greenbrier  county. 

1890. — ^Two  springs  are  added  to  the  list  and  the  total  number  report. 
They  are  Bed  Sulphur  Springs,  Monroe  county;  Irondale  Springs,  In- 
dependence, Preston  county;  Triplett  Springs,  Willow  Island,  Pleasant 
county;  White  Sulphur  Springs,  White  Sulphur  Springs,  Greenbrier 
county;  Gapon  Springs,  Gapon  Springs,  Hampshire  county;  Salt  Sul- 
phur Springs,  Salt  Sulphur  Springs,  Monroe  county. 

Wisconsin. — 1889. — ^Twenty  springs  report  in  this  year  as  compared 
with  the  twelve  in  the  list  of  1888.  The  springs  reported  are:  Allouez 
Magnesia  Mineral  Spring,  Green  Bay, Brown  county;  Ashland  Mineral 
Spring,  Ashland,  Ashland  county;  Darlington  Mineral  Spring,  Darling- 
ton, Lafayette  county;  Fort  Grawford  Spring,  Prairie  du  Ghien,  Craw- 
ford county;  Lebens  Wasser  Spring,  Brown  county;  Salvator  Mineral 
Spring,  Brown  county;  Shealtiel  Springs,  Waupaca,  Waupaca  county; 
Sheboygan  Springs,  Sheboygan,  Sheboygan  county ;  Silver  Sand  Spring, 
Milwaukee  county;  Vita  Mineral  Spring,  Beaver  Dam,  Dodge  county; 
Nee-Ska-Ba  Spring,  Milwaukee,  Milwaukee  county. 

Waukesfia  Springs,  Waukesha  county:  The  Alma  Spring,  Arcadian 
Mineral  Spring,  Bethesda  Mineral  Springs,  Glysmic  Springs,  Henk 
Mineral  Springs,  Horeb  Mineral  Spring,  Mineral  Bock  Spring,  Wau- 
kesha Hygeia  Mineral  Spring,  White  Bock  Mineral  Spring. 

1890. — Two  springs  are  added  to  the  list,  and  the  name  of  the  Alma 
Springs  at  Waukesha  is  changed  to  Almanaris.  The  following  twelve 
springs  report  sales:  Allouez  Magnesia  Mineral  Spring,  Green  Bay, 
Brown  county;  Darlington  Mineral  Spring,  Darlington,  Lafayette 
county;  Fort  Grawford  Spring,  Prairie  du  Ghien,  Grawford  county; 
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Lebens  Wasaer  Spring,  Green  Bay,  Brown  county;  Salvator  Mineral 
Spring,  Green  Bay,  Brown  county;  Shealtiel  Mineral  Spring,  Pann- 
ingtoii,  Waupaca  county;  Sheboygan  Springs,  Sheboygan,  Sliettoygan 
county;  8iIverSandSpring,MUwaultee,  Milwaukee  county;  ^ee-Ska-Ba 
Spring,  Wauwatosa,  Milwaukee  county;  Palmyra  Springs,  Palmyra, 
Jefieraon  county;  Rainbow  Mineral  Spring,  Wantoma,  Waushara 
county;  Yita  Mineral  Spring,  Beaver  Dam,  Dodge  county;  Betbaiiia 
Mineral  Springs,  Osceola  Mills,  Polk  county. 

Waukesha  Springs,  Waukesha  oountp. — Almanaris  Spring,  Arcadian 
Spring,  Betliesda  Slineral  Spring,  Henk  Mineral  Spring;  Hygeia  Min- 
eral Spring;  Mineral  Bock  Spring,  White  Bock  Mineral  Spring. 

Summary  oj  rqrorft  of  Mineral  »pring$  for  1890. 
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703,710 

605 

426 

679 
576 
566 

imports 

industry 

xlU 

prices 

production 

410 

506 

568 

535 

635,537 

535 

567 
567 
558 
560 
558 
558 
558 
566 

In  Alabama 

Arkansas 

Baltimore,  Md 

California 

Colorado 

535,537 

535,537 

ConT)ect1<?ut  -.... 

Dakota 

Delaware 

535,537 
535,537 

District  of  Columbia 

006 

566 
568 

558 
558 
558 
550 
560 
560 
500 
560 
500 
560 
500 
561 
561 
561 
561 
561 
561 
562 
562 
562 
563 

Florida 

Georgia 

668 

535,537 

Idaho 

095 

416 

668 

535,537 

535,537 

535,538 

^,638 

536,538 

536 

536,538 

536,638 

536,538 

536,538 

536 

538.538 

538,538 

536,538 

536,638 

536,539 

Indiana 

Iowa ^ 

Kentucky 

lioulsiana 

568 

Maine 

Maryland 

507 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Nebraska 

568 

New  Hampshire 

New  Jersey 

096 
606,710 

507 
568 

New  York 

458 

North  Carolina 

Ohio 

468 
458 

606 
606 

416 

607 
507 

536,539 
536,539 
536,530 

Pennsylvania 

Rhode  Island 

South  Carolina 

563 

Tennessee 

535,530 

-563 
563 
'563 
563 
564 
Mi 

Texas  

568 

580,537 

Vermont 

Virginia 

536,539 

Washimcton 

West  Virginia 

536 

Wisconsin 

568 
522 

536,539 

564 
583 

Bridgeport,  Conn.,  structural  materials  . 

Brimstone  (see  sulphur) 

.579 
532,537 

830*831" 

mi 

812 

510 
170,474 

Brine  springs.  New  York.. 

634 

76a 
725 
728 
732 
734 
736 
746 
752 
765 
773 
776 
780 
791 
792 
804 

601 
607 

*«M  *  *  .  • 

484 

Brines  in  Illinois 

482 

Indiana 

482 

Kansas 

532 
532 

532,687 
535 

482,488 

Kentucky 

48S 

Loulsljma 

636 
628 

'482,488 

Michigan 

828 
843 
939 

482,483 

Missouri 

N^w  York 

532,537 

170,474 

664 

oo! 

iM       ' 

North  Carolina 

1" 

Ohio 

e04         |482,488 

Pennsylvania 

Tennessee 

"Illlll'iffi 

Texas 

::::.-..i 

West  Virginia 

1482,488 

INDEX. 
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1882. 

188a-*84 

1886. 

1886. 

1887. 

18R8. 

1889^*90 

BrittflhColiimblftcoal             ^  ^^^^m^^^... 

Pages. 

Pages. 

Pages. 
11,16 

Pages. 
236, 367, 
369 

Pages. 
171 

Pages. 
386 

Pages. 

fifold  and  sllyer 

314 

India,  copper  Imports 

251 
250 

North  America  exnorts  copper... 

Britannia  metal  . , 

632 

Broad  Arrow  tin  mines,  Alabama 

434 

214 

Broad  Top,  Pennsylvania, coke  district.. 

105 

416 
707 
606 

420 

Brochantfte,  Colorado 

Brogniardite,  Arizona 

760 

Broken  Arrow  coal  and  coke  district.  Ala. 

87 
486 

212 
613 

Bromine 

851 

642 

626 

627 

626 

626 

626 

626.804 

648 

483 

Imports ..-.—.-—..... 

inMfchf^n ..M. m. ...... . 

486 
487 
4S7 
487 

642 
642 
642 

613 
613 
613 
618 

498 

Ohio 

862 

498 

Pennsylvania 

498 

W^t  VirflinlA 

858 

558.862 
852 
851 

498 

manufarture   ..^..^^^..^.^.^..^ 

408 

prices 

487 
487 
4.6,9 

390 

642 
642 

4,7,10 

643 

221 

493 

jxrodnctlon... .......... 

626 
4,8 
627 

613 
6 

613 
162 

6,498 

summary  ............„>.........„ 

uses  ---...-......... .......... 

BmmK^,  ii^l^mn^n^^m ,     ..    ...... 

116 

Bronzlte 

728,773 
772 

Brooklte 

«1 
102 

Brooklyn,  N.  Y.,  coal  trade 

stiuctnral  materials 

523 

76i 

630 

Bmdte 

707 

Bnck,  Stuart  M.,  on  coal  in  Kanawha  Val- 

131 
812 

ley,  W.  Va, 
Burchard,  H.C,,  mint  statistics 

38 

Buffalo,  N.  Y.,  cement 

461 

coal  market 

108 

181 

185 
530 
576 

166,  IW 

structural  materials 

477 

712 

428 
428 
428 

681 
681 
562 

662 

466 

foreign 

Imports 

718 
712 
712 
712 
713 
712 

562 

576 

456 

Arkansas 

701 
704 
562 
720 

California 

768 

428 
428 

6B2 

France 

Georgia 

676 

Germany 

681 

Missouri 

712 
712 
712 
712 

New  York 

477 

428 

681 

456 

North  Carolina 

Ohio 

477,719 
773 

776 

Oregon 

Pennsylvania 

712 
712 
712 

428 

581 

466 

Virginia  

456 

sources  of  supply 

428 

581 
581 

4 

456 

552 

4 

6 

456 

4 

677 

662 

666 

666 

3,7.10, 

662 

428 

404 
396 
402 
402 

3 

uses 

477 

Building  sand 

stone 

450 

452 

452 

xU,XVl, 

450 

536 
656 
555 

526 

.'i36 

525 

3,6,8, 

511 

504 

516 
548.551 

6,974 

exports 

production 

3.5.8      a  ro 

4 
516 

3,6,873 

Buildings,  value 

536 
518 

520 
480 

Burmah,  petroleum 

232 

572 

474 
583 

tin  ore 

623 

Burra  Burra  copper  mines,  South  Aus- 

254 

tralia. 
Butler  CO. ,  Pa. .  bituminous  coal ...    . 

85 
374 

67 

217 

438 

117 

327 

343 

259 

Butte.  Mont.,  mines  and  reduction  works. 

224 

Cadmium 

720 

36 

490 

763 

GTl 

673 

082 

692 

699 

706 

752.784 
204 

Cahaba,  Ala.,  coalfields 

Cairngorm 

15 

86 

236 

212 

173 

Calamine  in  Arizona 

606 

700 

714 

732 

741 

750.753 

760 

783 

7»J 

799 

Arkansas 

Connecticut 

Kansas ........ 

Maryland'. 

Missouri 

New  Jersey 

Pennsylvania 

721 

l>ennessce 7,'?o 

Virginia I738 

w««  »*•« 

652 
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1882. 

188a-*84 

1885. 

IffML 

1887. 

1888. 

188^*90 

Calcar^^oiifl  marl .  Now  Jprs6T        ........ 

Pages. 
522 
716 

Paget. 

Paget. 

Pages. 
619 
619 

Paget. 

772 

801 
805 
722,768, 

805 
506 

Paget. 
505 

Paget, 

North  Carolina  ........ 

VlrflTlnia             ........ 

•^•* •••- 

Went  Virfrinia.  ........ 

ttifa 

711 

Calcined  plaster ......... .................. 

810 
3H2 

461 

680 

465 

Calclte         .  . ................ 

In  AlAflka      ......................  - 

780 
763 
7«7 

606 

608 

703 

707 

714 

722.724 

733 

736 

768 

778 

704,  nW 

im 

808 
698 
704 
704 
706 

Arizona       ._.................... 

California .................... 

507 

Colorado    ....................... 

Connecticut .............. 

Idaho         .................... 

770 

Kentucky  ....................... 

riOiilHifVna 

New  York            

711 

Orecron   ..  ...................... 

Utah 

T73 

WashlnsTton                       ..... 

Wvomlnflc             ...      ......  _ 

CftlwSonltfiln  Arizona ,.^ 

763 

California  Rsrfvtft 

767 

alabaster  ... ............... 

768 
606 

alum ............ 

949 
742 
641 

andaluslte ...... ............ 

*•*""••• 

ant^lninny   ,.. ,.   . 

438 

767 

768 

588,768 

e05,767 

768 

768 

768 

768 

767,760 

566 

767 

768 

767 

387 

2,704, 

706 

703 

7M 

703 

703 

704 

704 

aragonlte .................... 

arsenic  ores ........  .  ....  . 

513 



asljestos ........................ 

91S 
t)38 

621 

6 

514 

asphaltum 

477 

azurite....... ............... 

barytes  ........... . 

bismuth .-...-._ 

656 

bitumen        

5 

704 
706 
704 
706 
704 
703 
704 
705 
703,706 

518 

477 

borate  of  lime ..».». 

borax ........-.........-—-. 

859 

678,  V 03 
712 

491 

078 

1 
558 

404 

brick  clay 

buhrstones.... 

428 

•  ••••.  •• 

calclt^e .......................... 

camellan -^ 

•••• •••• 

casslterlte.    (See  also  Tin) 

768 
767 

767 
675 
757 

........ 

•  >••««•»• 

cement.......................... 

409 

564 

m  ««M*  «w«  m  1 

46S 

ch3-lCAdnny  ^ .^^  ,^, 

Chalk 

768 
497 
767 

768 

6,707 

91 

705 

*'**"** 

chlastoUte 

chrome  ir^n  o'*e..^^^     ^..^^  — 

560,672 

867 

2,176 

3,132, 

703 

706 

171,200. 
704 

119 

137 

chrysocolla 

cinnabar.    {See  Qulcksllyer.) 
coal  ............... 

12,19 

21 
20 

11,15 

16 
16 

230,242 

! 
171,202. 
225 

147,178 

147 

fields 

lmi)orts 

23i,'242 
242 

705 

09,76, 
704 

202.225 
203 

Iffi 

msurket l.l. 

168 

cobalt  ore  -. 

768 

216,226, 

769 

coDDer 

329,340 
952 

210 

112,118 

50 

60 

copperas 

corundum 

768 

484,768 

768 

768 

768 

705 

7(6 

705,738 

705 

705 

diamond 

730 

erubesclte 

erythrile 

704 

361 
523 

feldspar 

fire-brick 

566,570 

fluorspar 

768 

767 

768 

766,769 

172, 182 

184 

490 

456,767 

768 
529, 769 

705 

703,705 

706 

galena 

garnet -,,. 

747 

gaylubsile 

gold 

312        ' 

763 
663 

916    ' 
812 

200 

104 

58 

96 

49 

quartz 

granite 

537 

686 
623 

514,703,  i6aft.r.38 

374, 38D 

graphite 

705 

072,705 
602,704, 
706 

gypsum 

465 

hematite 

705,767 

480 

444 

768 

133,148 

767,709 

infusorial  earth 

Iridium   

720 
581 

280 

588 

554,705 

4S9 

Irldoamlne 

222 
196,367 

705 
703 

Iron  ores 

15 

INDEX. 
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1882. 

18AV»84 

1886. 

1886. 

1887. 

1888. 

1889-'80 

California  JasiJer                       ^m         ...... 

Pages. 

Paget. 
762 
732 
416 

Paget. 

Paget. 

Paget. 

Paget. 

Paget. 

kHolln....... ... - ...-- 

678 
140 

706 

104,703 

704 

532,703, 

706 

705 

706 

706 

704 

706 

705 

706 

618,620 

703 

706 

lead ............ —..--. 

767 
767 
7W 

789 
769 
769 

80 

lignite 

UnKMftoiiQ  anci  lime 

412 

566 

666 

373,383 

Umonlte — 

Litharge .. ........... 

llthoirraDlilc  stone ....—. 

936 

magneslte 

606 

magnetite 

787,769 
769 

424,769 
456,767 

760 

malachite 

manganese  ores 

664 

306,349 
412 

646""'" 

124,128 
541 

127, 131 

marble........  „..,... 

376,382 

marl 

mercury.    (See  QnlcksUver). 
metallic  paint 

610 

mica  . 

584,769 

911 
980 

519 

186 
161 

7i5 

706 
683 

mineral  waters 

628,630 

622 

nails 

natural  gas 

236,243 
539 

499,706 

706 

706 

706 

703 

509 

nickel 

403,760 
496,769 
769 
768 

obsidian 

ocher...... 

onyx 

757 
760 

opal 

ozocerite 

609 
767,760 

189 

I>etroleum 

218 
219 

130,148 
160 

160 

149, 162 
182 

461 
462 

438,452, 
704,706 
438 

442,446 

4,442, 
444,446 

292,340, 

production 

346 
292,340 

refineries 

wells 

219 
252 
&78 
702 

464 
15 

340,347 

I»lg  iron 

129 
442,760 

18 

too""" 

pi]\ttnnTn 

pottery  Industry 

prlcelte 

706 
706 
706 
706 

5(H  . 

pumice-stone 

767,769 

769 

769 

721 

pyrites 

pyroluslte 

, 

131 

quartz 

749,762, 
765. 

402.494, 
496 

qulcksilyer 

387,391. 

393,767 

767 

393 

389,390 

396 

284 

160 

118 

704 
121 

6,8,9. 
120,123 

97 

96 

native 

prices 

496 

493,496, 
601 
503,513 

500 

289 
286,288 

162,164 

2.7,9, 

166 

101 

98,100, 

103 

96,104 

production 

6,94 

reduction  at  New 

Almaden. 
shipments 

103 

100 

rock  soap 

767,769 

125,133, 

135 

532.547, 

570,767 

767,769 

475,767, 

769 

704,706 

rolled  Iron 

845 
664 

186 
480 

16 

697,606 

545 

salt 

628 

611,622, 

704 

704,706 

704,706, 

810 

482,489 

sandstone 

374,382 

saponite 

sewer  pipe,  manufacture. 

■■•* •--- 

570 
36 

silver 

172, 176, 

182 

457,769 

312 

200 

104 

59 

524,704, 

706 

701,706 

700 

700 

706 

49 

slate 

376,382 

■ 

sodium  rar^onatfl 

nitrate 

599 

sulphate 

sphalerite 

769 

486 

120,137 

769 

769 

spinel 

steel ^ 

186 

18 

11 

704,706 

706 

508 

706 

706 

704,706 

15 

12 

stibnlte 

Btrontlanlte 

structural  materials 

535 
644 

522 

sulphur.. 

578,769 
709 

707,769 
447 

864 

syenite 

talc 

tellurium 

OiS 

terra  cotta  manufacture 

566,570 

thenardlte 

709 

767.769 

434,768 

706 

704,706 

136,785 

704 

706 

thlnoUte 

tin  ore 

614 

..... — 

120 

tincal 

trona 

769 
707,760 

tura « 

««**  »»«* 

' .  «  «« w  »  A>  •  *«««•< 
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1882. 

188a-'84 

188S. 

1880. 

1887. 

1888. 

18B»-*90 

Oallf omlft  tynTiffst-ftte o^ Itob ...r^.. 

Pagei. 
709 

767,769 
769 
769 
769 
215,219 

Paget, 

Paget. 

Paget. 

707 

707 

707 

707 

700 

70,71 

827 

Paget. 

Paget. 

nlexlte — .— 

umber...... .. — . 

wolfram -.-. .... 

zlncblende .......... 

Calumet  and  Hecla  mine,  conuer    ........ 

827,320 

210,213 

Ill 

52 
344 

SO 

Cambria  county.  Pa.,  bituminous  coal 

production. 
Camden,  N.  J.,  nickel  works 

200 

637 

85 

807 
650 
913 

Cameron  county,  Pa.,  bituminous  coal 

production. 
Cana'^a,  ^^patite, ,,,,^,^^.,, , 

521 

B7 

466 
380 
521 

327 

327 

504 

345 
500 

260 
464 

arsenic,  Del  Oro  mine ...... 

asbestos .. .._......-. 

514 

barytes .. 

018 
121 
78 

chrome  Iron  ore , 

coDper 

257 

350,301 

373 

319,820 

128 

87,07 

gold .-.-.. . 

graphite 

590 

Kvpsum  exports............. 

810 
581 
2&7,200 

450 

603 

ir|nl"TTi 

iron  oTft  Imports ^ 

172 

180 
850 

IS," 

15 

88 

22 

manganese 

130 

metallic  paint  production 

610 

mining  law 

103 

nickel 

402 

110 
018 
43,467 

125 

ocher 

petrol«»Tira ,.„.  . 

200 

232 

577 
881 
810 
061,741 

778 

456 

platinum........... . .... 

pyrites...... . . .... 

217 

506 

056 

stiver 

zircon.......... ............... 

487,  OOT 

608 

560,576, 
772,810 

Cancrlnlte...... .................. .......... 

Can^iei  poai              -    ---      -.     ..  ^ 

57 

• 

357 

215 

Cane  May.  N.  J.,  smoky  auartz . 

f752 

250,300, 

370 

Cape  of  Good  Hope,  copper 

250 

228,'232,' 
242 

004 
007 

00 

78 

73 

Carbon  Imports,  for  fertilizinflr. .... 

used  in  glass  making 

970 

Carboniferous  ores  Alabama. 

158 
742 
480 

Carbonite,  Virginia 

803 

Carbons ........... 

Carll,  John  P.,  on  natural  gas 

103 

• 

467 

033,035 

Camallite 

Carnegie  Brothers  &  Co.,  coke  works 

181 
267 

iron  ore  analy- 
ses. 
Camellan ....... ....—............ 

444 

006 

704 

Carond elet,  Mo. ,  zinc  workff .......  .... 

347.881 

002 

408 

Carrollite,  Md 

741 

CassiteritA __, ^_^, ,...,, 

502,002, 
007,628, 
7W 

153 
163 

analyses 

in  Alabama ... 

067,000 
768 

767 
707 

214 

003 
705 
712 
714 
710 
738 
744 

7r)0 

773 

799,803 
806 
051,063 

California 

Colorado 

214 

Connecticut 

673 

Dakota 

767 
767 

214 

153 

Maine 

687 
694 
705 

Massachusetts 

•••••«.. 

New  Hampshire 

• 

North  Carolina 

767 

Virginia 

738 

"Wyoming 

Castncr  process  for  aluminum  and  so- 

162 

255,200 

389 

83 

584 

dium  manufacture. 
Casualties  in  coal  mines ^ 

206 

Caswell,  Edward  A.,  on  lead 

24!^ 
443 

• 

83 

OAtllnltA ,,. , _^ 

408 

724,778 

TBI 

788 

004 

560 

440 

Catseye  minerals 

Cedar  Rapids.  Iowa,  structural  materials. 

524 

■*"*""**■ 

Celestite,  Arkansas 

701 
777 
783 
527 
528 
703,705 

Ohio 

720 

725 

459 

461,464 

767 

Pennsylvania 

Cement 

671 
672,675 

405 
407 

550 
568 
564 

551 
552 

461 

imports 

468 

in  California 

408 

466,463 

978,074 

••«••«•• 

m 

620 

IHDEZ. 
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1882L 

1888-*84 

1886. 

1886. 

1887. 

188a 

188»-*90 

Oement,  new  deTeloinnonts 

Paget, 

Pages. 

Paget. 

Paget. 
564 

597 

560,664 

606 

Paget. 
620 

Paget. 

6fiS 

Paget, 

Portland,  American,  production. 
I>rice8.. 

671 
676 

on 

406 

628        -662 

620         IfifiS 

462 

prodnctlon  from  natural  rock... 
Rosendale,  analysis 

460 
460 
xn,  xvx 

6S7,786 

661 

461 

Bvtmmary ., 

4.7,10 
972 

8.6.8 
406 

4,7.9 

4,6.8 

4.10 
668 

0 

tests .-.,..—.—. 

uses .... 

Central  America  qnicksilyer 

890 
878 

107 

Bine 

Center  Connty,  Pa. .  bltmnlnons  coal  mln- 

86 
882 

67 

821 

328 

846 

260 

Ing  statistics. 

in  Arizona 

760 
760 

749 

606 

Arkansas .^... 

Colorado 

707 

716 

722,724 

738 

758 

762 

794 

808 

Dakota 

Idaho 

770 
667 
764 
756 
778 

Maine 

Montana 

882 

New  Mexico 

Utah 

Wyoming 

Cemsslte 

382 

in  Arizona 

760 
749 

096 

707 

716 

722,724 

TC6 

732 

732 

744 

750 

754 

756 

762 

768 

778 

779 

791 

795 

799 

804 

Colorado 

Dakota 

Idaho  

770 
678 
682 
682 
604 
609 

DUnois 

mmmA ««* • 

Iowa 

Kansas 

Massachusetts 

Missouri 

Montana 

882 

Nevada  

772 
766 
711 
716 
721 
732 
773 
788 

New  Mexico 

New  York 

North  Carolina 

Pennsylvania 

Tennessee 

Utah 

Virginia 

Washington 

Wisconsin 

747 

Wyoming 

808 

698 

722 

796 

672 

696,696 

712 

Oerrantlte  in  Arizona 

763 

770 

774 

592 

760,763 

758 

491 

Idaho 

Utah 

Ceylon  graphite 

688 

Chalcanthite,  Arizona 

Colorado 

• 

Chalcedony 

766 
7W 
797 
767 

507 

in  Arkansas 

California 

Colorado 

Dakota 

717 

Illinois 

7W 
767 
756 
767 
756 

Nevada 

New  York 

North  Carolina 

Pennsylvania 

727 
734 

786 
798 

Texas 

767 
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506 

Tyyrltes 

•978 
490,074 

716 
714 

quartz 

rhodonite 

766 
766 

rutile 

074 

457,078 

074 

716 

521,714 
716 
716 

sandstone 

622 

374,385 

smaltite 

sphalerite 

spodumene 

488 

steel 

186 
307 

17 
528 

11 

14 
SS8 

structural  materials 

374,3^5 

staurolite 

748 

talc 

074 
678 
074 
678 
074 
481 
073 
074 

n6 

714 
716 
714 
716 
716 

tin  ore 

topaz 

..^..... 

trap  rock 

uran1nlt« 

wolfram 

674 

zinc 

ores 

716 

ziroon 

661 
107 

ConnellSTiUe,  Pa.,  coke 

117 

74,97 

870 

410 

416 

Cook,  George  H.,  New  Jersey  iron  ore 

statistics 
Cooklte 

696 

Coos  bay,  Oregon,  coal  field 

04 

46 

87 
206 

286 
100 

66 

212 
48 

173 

Copper 

218 

822 
688 
777 

56 

'WV^J^V.   .  ...A.......................  .......... 

alloys 

carbonate,  Arizona 

761 

606 

701 

704 

715 

717 

778 

740,742 

752 

754 

756 

758 

761 

7Qi;764 

778 

770,788 

787 

788,791 

794 

797 

m 

Arkansas 

California 

760 

Connecticut 

Dakota 

Idaho  

770,772 
864 

Maryland 

Missouri 

Montana 

Nevada  

772 

New  Hami>shire 

New  Jersey 

New  Mexico , 

North  Carolina 

— 

PAnnnylv^Tllft    ^ 

South  Carolina. 

Tennessee 

Utah 

773 
736 
V 

Vermont ;... 
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809 
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78,92, 
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Wyoming 

consumption 

219 

123 
121 

64 
63 

exports 

242,7ffr 
256 

846 

371 
378 

67 

Anstralia — «. 

Of^na^lA ..... 

Chile 

284 
240 
234 

217 

132 

02 

Germany 

369 

858,362 

344 

373 

372 

370 

357,361 

355 

Great  Britain 

132         80,02 
118,131  76 

74,77 
60 

74 

imports,                 ....... 

244 

60 

Austria 

Pn^nc*  .....  ..    ...  .^ 

240 

220,242 

130 

50,76 

77 

Germany 

Great  Britain 

130 
120,138 

89 
88 

50,74 
74 

76 

in  Africa 

73 

Alabama 

281 

Alaska »... 

696  *" 

74"697"' 
702 

Argentine  Bepnbllc 

128 
110 

73 

58 

73 

Arizona 

221,761 
671 

334 

215,221 

60 

Arkansas  

A8la              .... 

128 
188 

128 

73 
78 

78 

74 

Australia 

254 

256,360, 
870 

242 

74 

Austria 

73 

Belgium 

256 

Bolivia 

88 
76,703 

78 
50 
78 
73 
54 

73 

California 

228,767 
257 
252 
227,740 

7SB 
678 

340 

210 

111,118 

60 

Canada 

73 

Chile 

128,132 
112 

69 "too"" 

h2 
715 
716 

72i 

87 

87 

60 

726 

720 

730 

87 

88 

60,786 

741 

744 

745,747 

748 

69 

74,754 

60 

69,750 
761 
87 

76,763 

73 

Colorado 

320,841 

210 

60 

Onnnectlcut. ............ 

Dakota 

343 
871 

France 

266 

281,675 

255 

245 

220 

Z 

681 

241 

188 

77 

77 

Georgia 

G^ermany-. ...... .„_..„..... 

868 
856 
842 

238 

230 
210 

128,135 

128 

112 

48,73 

74 

54 

73 

Great  Bfitain^'     \    L 

73 

Idaho 

60 

"nuTxoifl......,, 

Indiana 

Indian  Territory 

Italy 

356 
356 

228 
229 
210 

128 
128 
112 

73 
73 

73 

Japan...... 

74 

Maine 

230,687 

231,090, 

692 

231,604 

695 

697 

230,600 

224,754, 

756 

230 

230,703 

231,707 

257 

225,756 
711 

231,713, 
716 

60 

Maryland 

Michigan 

826,831 

842 

336 

842 

210. 
214 
210 
215 

210 
810 

113 

112 

111,117 

112 
112 

52 

Minnesota  ... 

Missouri 

54 
2,57 

54 
54 

60 

Montana 

60 

Nerada 

60 

New  Hampshire 

60 

Now  Jersey 

KaW  1^nTidl^Ti<)  ,^^ 

856,861, 

373 

340 

210 

128 
111 

73 
54,50 

73 

New  Mexico 

60 

New  York 

North  Carolina 

76,773 

Norway  and  Sweden 

73 

73 

Pennsyl^ftnla , 

721,724, 
726 

783 

88 
93 
87 
88 

Peru 

233 
237 
241 
238 

128 
128 
128 
128 

73 
73 
78 
73 

73 

Portugal 

254 
257 

367 

TA 

Russia 

73 

South  America 

73 

$4onth  Oarollna , . . 

720 

253 

231,730, 

732 

735 

Spain 

356,364 

234 

128,133 

03 

788 

73     . 

73 

l^iTinesffee 

Texas 

342 
342 
343 

Utah 

210 
210 

112 
112 

653 

705 

68,796, 
803 
803 

807 

76,810 

71 

SO 

60 

Vermont 

231,736 

231,738, 

741 

746 

229,758 

210 

60 

Virginia 

Wisconsin 

Wyoming 

342 
331 

710 
212 

112 
114 

50 
56 
64 
70 

60 

manufacture,  cost  of 

56,62 

list  of  works 

market 
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348 

225 

125,127 

^ 
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715,763 

84 
87 
68,71,88 

603,730, 
754 

prices. 

348,954 
355 
2,327, 
428 

225 
227 

126 
128 
1,111, 
113,128 

43,48,67 

78 

1.47.SB, 

73 

52 

68 

70 

principal  foreign  producei*s 

production ....... 

78 
6,74 

pyrites.......  ........ .._. 

60 

Bmeltlng  furnaces,  Arizona 

refineries .. 

374,801, 

401 

330 

211 

118 

m 

Snr.lAti^  dAs  M^t.AnT 

45 
60 

Stocks 

232 
763 
218 

318 
951 
372 
351 
5,952 

953 

225 
208 

127 

683 

109 

1 

6,684 

685 

84 

698,798 

66 

85 

777 

sulphate .. 

trade 

71 
1.78 

value 

Copperas 

XV,607, 
720 

imports ......._,._ _ 

In  Arly^na, ,    , 

763 

608 

California 

952 
952 

uses 

607 
675 

684 

CVWi-^iinn.  Rtonft,  ■Plorldft, _^,   _^   .....   ... 

710 
573 

Coral  Imports ,_ 

444 

605 

Cornwall.  H^nprlftTid.  btsmuth ... 

666 

594,615 

503,615 

tin  m^nes    . 

436 

ore - 

154 

17 

5T7 

Pennsylvania,  Iron  ore  mines . 

188 
429 

16 
SB5 

553 

603 
706 
713 
715 
716 

28 

ComnduTn .'. .'. . . 

476 
669 
768 

714,733 

487 

in  Alabama . 

California ... 

Colorado 

Connecticut....... 

678 

Dakota 

Delaware . 

477 
477,676 

Georgia 

715,735 

585 

721 
741 
742 

577 

457 

Maryland 

MaBsachusetts 

476,604 

585 

4fi7 

Nevada . 

735 

New  York 

476 

477,660, 
714 
477,722 

765 
770,773 

780 
810 
6,568 

693,721 

600 

161 

...... 

677 

497 

Nn^'th  Oi\rol  in  a .... 

716,717 
733 

586 

467 

Pennsylvania ..    . 

Wyoniiiujr .. 1 

production 

XIV, 

4T7 

660,676 

8 

4,685 

5,577 

6,497 

CovelUte 

Cranberry  Iron  ore  mine 

2T7 

188 

14,16 

17 

763 
42 

Crested  Butte,  Colorado,  coal 

Si 

88 

304,813, 

315 

392 
181, 195 

78 

234 
132 

Crimora,  Virginia,  manganese  mine 

136 

Cripple  Creek  Iron  ore.... .. 

Crocidollte 

775 

563,675 
600 

Crocoite 

763 

Cross,  C.  Wliltman.  on  pbenaclte.    _ 

440 

Cryolite 

608 

954 
260 

682,692 
16,96 

650 

56 

154 

18 

137 

473 

Cuba,  Iron  ore 

manganese.... ....— 

130 

Cubanit«,  U  tab 

773 

Orimbprlanfl  roal 

49 

274 

837 

280 
516 

225 

Cummings,  U.,  on  natural  cemeub 

461 

Cyanite 

382 
774 

563,786 

Dactolite 

Dakotas  the,  antimony  ore 

717 

aragonltie 

777 

arsenical  pyrites 

716 
716 
716 
717 

asbestos .... 

918 

barlte 

beryl 

brick  production 

568 
153 

cassiterite 

767 
770 

214 

716 

cement 

462 

cerargyrite 

716 

716 

717 

716 

171,228. 

716 

717 

716 

^16 

cerussite 

chalcedony 

chalcopvTite 

coal 

40,754 

12,88 

11,26 

330,250 

171,201, 

240 

151 

147,2M 

columbite , 

*••« ••*• 

copper 
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Page$. 
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Paget. 
716 
716 
717 
716 
717 
716 

Paget. 

Pages. 

emery ........................ 

feldspar...... ........... .— - 

flalena........h........ ....... 

754 

samet.... ......... ......... 

gold  ..iiir"ii.r.iiii 

granite 

172, 1T9, 
754 

812 

200 

104 

36 

49 
974,428 

sraplilte  ........1... - 

718 

717 

717 

717 

717 

717 

110,716 

717 

718 

717 

718 

519,717 

717 

ffypsuill  ...................... 

528,754 

812 

.•».*..« 

622 

465 

Eematite ................. .... 

iron  ores..................... 

147,754 

286 

35 

lameffonlt^... -,.-^.,r 

asDer ........................ 

,    «owv*     ........................ 

ead 

140 

80 

llmwtoTie ^-..,-- 

llthographic  stone ...... 

malaclilte 

manganese 

marble . — — . 

mica ,. 

mineral  waters,. 

........ 

583,754 

604,009 

980 

236,243 

614 
630 
510 
109 

natural  gas 

nickel  ore 

161,168 

^18" 

718 

717 

718 

718 

petrified  wood 

pyrites ....................... 

754 

QuartsB  ....................... 

440 

puby... ......... .......... 

salt        

541 
451 

172, 178, 
178 

sandstone 

717 
58,717 

718 
717 
717 
508 
718 

36";"" 

374,429 

silTor.... ............ ......... 

312 
603 

200 

104 

49 

■late 

sphalerite 

Btibnite 

Btmctural  materialit 

451 

374,428 

talc 

151 

145 

tin  ore.  .J .'........ 

434 

602,612, 
635 

370 

214 

134,716 

718 
718 
718 
718 
717 

120 

tourmaline 

Ttraninm 

whetstone.... .... ........  .... 

wolfram 

zlncblende 

Dallas,  Tex.,  stmctnral  materials 

534 

Panbnrite ..^  .  .....^.., 

489 

748 

Davis,  Herbert  J.,  on  pyrites 

501 
486 
367 
361 

.... .... 

Day.  David  T.,on  bromine 

851 

567 

544 

938 

783,787, 

815 

854 

550 

864 

574 

661 

cbrominm 

428 

176 

cobalt 

feldspar ............ 

fertilizers 

445 

488 

iodine 

manganese        .^  u^^^ 

424 

snlpfinr 

tungsten 

431 

366 
398 

523 

Klrnnniiim      „ , 

Day,  William  C,  on  fftl<1«frar . . 

701 

potassium  salts 

628 
651 
503 
604 
699 
719 
719 
718 
719 
535 
718 

sodium  baits 

structural  materials 

517 
644 

516 

• 

373 

sulphur 

494 

Dechenite 

449,763 

675 

675 

674 

974 

Delaware,  amber 

780 

asbestos 

blue  rock 

bog-iron  ore 

brfck  production 

clay 

469,074 
477 
974 
587 

feldspar 

938 

718 

fluorspar 

granite 

384,386 

greensand  marl . ,. 

674 

718 
719 
11 

n8 

Hematite 

14 

40 

iron 

111,120, 

183 

469,074 

276 

184 

18,28 

kAollnlte 

kyanlte 

748 

limefftone 

674 
674 
522,074 

718 
719 
719 

limonite 

marls 
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Dorcelain  clay.................. 

718 
719 
719 

Quartzitd..  .................... 

84rr<$ntiii6  ..................... 

875 

steel 

14 

12 

structural  materials........... 

526 

384.388 

fluccJTiit'e    ...-,     - 

675 

719 

Delawarlte  .  . .................. 

769 
6oC 
974 

tjaI  Oro.  Oatiftfla,  ftTJ^ftijic  Tnin« ,  . .  „,  ,  ^- 

886 

Denver.  Colo.,  cement — 

462 
463 
449,763 

564 
535 

468 

structural  materials 

Desclolzite 

699 

Dea  Moines,  Iowa,  structural  materials.. 

534 

525 

Detroit,  Ariz.,  copper  furnaces....... 

405,407 

MlCls..  CO«.l  "ift'rkfit    _ -    _,-,,,-.„. 

181 

566^563' 

565 

571 

190 
527 
560 

structural  materials...... 

531 
596 

Diamond .— 

484 

728 

438,443 

446 

cftratj South  African  .^    ^^^^^. 

uniform  value ............ 

weight..................... 

443 

cnttirig . , . ...,, ..„. 

509 

570 
697 
^66,669 

«xi>or ts  South  A frican  ^^.  ...... 

tmportff 

444 

605 

In  Xrt^-ona — ... 

733 
730,732 

California............. 

484,788 
484,976 
484 

705 

Gtoorgia 

560 

Idaho  ...... ...k. ......... 

732 

Indiana 

729  *  "' 

558 

Kentucky ". 

500 

660 

780 
788 
729 

•    Montana 

' 

North  Carolina 

484*716* 

484 

484 

506 

778 

Oregon 

Virginia 

728 
732 
732 

Wisconsin . 

minerals  associated  with 

600 

mines,  Anfttr^iift 

569 
569 
568 
569 
563 
565 

Brazil 

India 

South  Africa 

production » 

781 
738 
720 
760,781 

•  •  «  .»     •  » 

004 

564 

Dlaspore ............ 

Diatomaceous  earth -.... 

479 

496 
761 

433 
443 

4,587 
604 

706,738 

556 

607 

535,537, 

719 

6,57S 
584 

5.6,458 

Dlopslde ...................... 

446 

Diopt^se,  Arizona 

District  of  Columbia,  brick  clay.......... 

606 

668 

fertilizers 

469 

gneiss 

719 
719 
11 

gold 

&on  and  steel...... 

120,125, 
196 

18 

lime  production. . . 

559 

mica  schists ... 

719 

mineral  waters 

081 

^ 

630 

quartz 

719 

structural  materi- 

528 

als. 
terra-cotta  clay 

719 
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525,610 
761,763 

Dolomite             .......r.^-r-.-^       -            —r-  — ....... ..r. 

, 
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808 
747 
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722 
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745 
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770 
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Dulnth,  Minn.,  coal  trade 
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Eames'  graphic  process  for  Iron 

097 
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444 
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566 

Emerald .-....-.....-.-...-..— 

738,781 
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Georgia ................... 
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n4 

770,778 
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Wyoming 

TnlTtA^  NaxoB 
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254,257, 
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888 

692,609 

709 

Encaustic  tile 

Englehardt.  I>r..  tables  in  regard  to  salt 

602 

Enstatite .— 

728,773 
382,766 
76? 

492 

686,782, 
768 
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Epsom  salt..... — ... 

786,810 
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Erie,  Pa.,  coal  trade 

188 

158 
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'|n  California 

786 
TTl 
706 
773 
768 
280 
546 

705 
724 
761 
795 
706 
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New 'Jersey ......... 

Utah 

ESrythrite*. 

861 

salt  deposits 

428 

681 

R^Aonite .......       ~    . 

188 

746 
552 
740 

Euclase...r 7. T. 

Eureka,  Ney.,  lead  district 
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Europe,  copper  production 
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74 

78 
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706 
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62 
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889 
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Canada .... 
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N'ew Foundland 

earthenware 

427 
432 
473 
427 

580 
586 

551 
654 

672 
678 

448 

emery............................. 

720 
825 
709 

IIM  brick 

........ 

m"i:: 

,»••*»•«• 

Ipd"" 

^..•..•«.. 

( 
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IKDEX. 


1882. 

1883-*84 

1886. 

1886. 

1887. 

18RRL 

188»-'00 

ExDorts.  GTlass       ....................> 

Paget. 

Paget. 

Paget. 
556 

207 

Paget. 

Paget. 

Paget. 

Pagtt. 

gold 

181 

321 
016 
713 
810 

106 

68,64 

sraDhlte      ....................... 

fifrliidstoii68 ...................... 

-RTDSUm      ---.. 

608 

■^ 

iron.  ............................. 

140 
823 

lead 

433 
660 
567 
666 
012 
087 
643 
228 

260,266 
411 

150 
666 

111 
534 

'^ 

86 

lime ...... ... 

468 

manffAQfMifo  ... 

marble 

404 

506 

526 

561 

mica , -.-....- 

iniTien^l  waters  .^..o. .... 

643 

296 

721 
171 

682 
127 

624 
100 
452 
472 
470 

523 

nickel .......—- 

186 

petroletim .,   , 

301 

Canadian.. ...... 

Russian 

474  .... 

phosphates 

473 
860 

606 
223 

platiTivm a..., 

678 

358,864 

500 

50 

321 

667 

142 

167 

144 

pyrites -.—....... 

254 
801 

qiilRlcgllyer ....a^ 

204 
484 

400 

641 

106 
561 

124 
625 
62 
523 

104 
610 
40 
540 

106 

salt 

400 

BtlYer 

slate 

steel .. 

140 

stoneware 

580 
216 
167 
508 

651 
136 
116 

572 
1&7 
04 

444 

tin         ...          

436 
850 

618,640 
477 

884 
274 

122 

zinc 

00 

whetstone... .  — 

Fahlerz 

762 

712 
696 
701 
723 
766 
764 
796 

in  Arlsiona  ...».^ ^^    ^ 

Arkansas..^ ^^  ^^    ^ 

Idaho 

770 

Mexico . 

757 
T74 

Utah., 

Fall  River,  Mas8.,lBtructtiral  materials  . 

521 

Fargo,  Dak.,  structural  materials 

506 
5,8 

Feldspar.... 

033 
034 

523 

505,701 

6 

6 

Imports ^ 

In  Arizona V.I. 

761 
768 
672 

CaUfomia 

033 

528 

705 
714 
717 
718 
737 
744 

OopTi«»ctifiut . . . . , .  ^ 

Dakota 

Delaware 

674 
680 
004 

083 
033 
038 

Maine 

Massachusetts 

Missouri 

628 

Naw  TTavnpshlre 

706 

706 

717 

722,784 

728 

736 

737 

742 

750 

765 

773 

780,782 

787 

703 

706 

810 
5,8 
140 
146 
580 
508 
504 

New  York 

033 

North  Carolina 

701 
701 

Pennsylvania 

528 

South  Carolina 

Texas 



Vermont 

Virginia 

Wyoming 

production 

5,033 

4,523 

3^1 

306 

445 

471 

17 
006 

6 

161 
126 
586 

FftTro-aliimlTinm 

'Pf^rro-manganefle 

424 
504 
510 
521 

550,568 

4,783 

821 

805 

806 

11 

Fertilizers 

i49 

analyses 

apatite 

596 

basic  slag 

468 

627 
607 
611 

bone 

commercial 

531 

w8 

508 

exi)orts -.-.-. ... 

826 
803 

478 

foreign  production  ., ..... 

gnano 

607 
607 
660 
623 
607 
607 
607 
627 
611 
607 

583 

501 

451 

gypsum 

800 

804 

787,816 

806 

783 

804 

806 

466 

464 
445 
466 

447 

466 

imports 

460 

m^pufarturod 

520,531 

522 

504 

500 
502 
580 
668 

608 
506 
688 

601 

.  •  •  •  ••«■ 

454 

phosphate  rock 

4« 

phosphates,  imports 

460 

phosphoric  add  from  Iron  slag, 
prices 

«««••••• 

580.502 

666 

raw  jn  ftt^rlalS  for 

*••-•«•* 

Fibrous  talc 

6,478 

Flndlay,  Ohio,  natural  gas 

507 

488 

484,401 

Finland  tin  ore 

503 

683,607, 
706 
700 
^04,706 

•  v«a*«*« 

Fire  brick 

418 

568 

570 
l56e,«7 

540 
6^618 

B66 

exports 

444 

Imports . . 

444 
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• 

1882. 

188»-'84 

1886. 

1886. 

1887. 

18KK. 

1889-*90 

Firebrick,  machinery.. ................ .... 

Paget. 

Paget. 

Paget. 

Paget. 

Paget. 

Paget. 

668 

Paget. 

prices........................... 

ni 

419 

660 

641 
641 

nrodnctlonin  AlabATDA 

664,670 

666,670 

566 

566 

670 

666 

566 

566 

566 

566 

566 

Calif omi& ...... 

703 
701 

Colorado.. 

570 

641 

Ooniidctlciit 

Georgia......... 

641 

nitnois... ....... 

Indiana ......... 

MatnA 

Maryland... 

Hasiachnsetts . 

Micliliran 

- 

Missouri 

541 
542 
640 

Montana 

702 
097 

New  Jersey 

569 

566 
566 
566 
566 

566,669 

667 

669 

6n    • 

670 

New  York 

Nortli  Carolina. 

Ohio 

097 
097 

669 
569 

540 
540 

Pennsylvania .. 

TAnn<MiffAA 

Texas 

541 

West  Virginia.. 

inTeclaT  .......  -  - ._—....—.. 

466,467 
468,473 

678 
678 

414 

660 

640 

441 

analTses^.......^    

AXDOrtfl    .......-.-r-r ...-  —  . 

424 
424 

678 

549 
542 
690 
699 
702 
542,709 

Imnortfl  _...........— r - 

443 

in  Alal^ama.  ...^, ---- 

466,667 
763 
671 
474,750 

Arizona  ...................... 

Arkansas ......... 

Colorado.. ............. ....... 

701 

570 

Georsria  .......^.«.^— -- 

670 

Idaho      ...w.....  

723 
725 
728 
731 
7»4 

Illinois r,  -^ 

467,677 

467 

681 

466,684 

691 

690 

697 

466,099 

472 

703 

706 

472 

706 

466,717 

Iowa ................ 

Kenta(dcy....... .............. 

568 

Maryland .,.,, 

Michigan -- 

746 

Minnesota - 

Missouri . 

750 

Montana  ........... 

Nebraska ........ .. 

^ 

756 

New  Jersey .............. 

New  Mexico ............. 

WO 

765 

570 

New  York 

Noith  Carolina 

Nova  Scotia ......... 

414 
414 

Ohio 

466,718 

465,722 

466,728 

466,732 

466,785 

742 

744 

467 

472 

669 

540,775 
540,780 
786 
791 

Penni«vlvaTiia        - - 

South  Carolina.. .n 

TV^nessAA 

670 

Texas ................... 

Virginia 1 

803 

804,806 

806 

West  Virginia.,, 

568 

Wlscons^'n ^.-r-..^.  --    ,-. 

Wyomini? ,....^..-       ^,.. 

production ............ .. 

560 

640 

opal .... -- .............. 

760 

581 

Fischer.  Moritz.  on  natural  gas 

489 

Fisk.  J.  H..  on  platinum  in  Oregon 

867 

667 

690 

703 

714 

726 

728 

731 

737 

740 

742,744 

746 

748 

750 

757 

760 

765 

775 

780 

785 

788 

798 

799 

808 

425 

Connecticut 

672 
677 

Illinois 

Iowa ......... .. 

Maine ..-  .  ...... 

687 

Maryland ....... 

Massachusetts.. 

Michigan 

696 
697 
699 
704,706 

Minnesota . 

.    .. 

Ml«sonri_  -  -  ^,,      ,^  ,^, 

New  HaTniJs'hiT^-  T _. . 

New  Jersey 

New  York 

708 
718 
722 
727 
730 
737 
739 

Ohio 

Pennsylvania ^ 

Rhode' Island 

TeTin^flflAA 

Vermont . ........ 

Virginia 

Wyoming , 

Flat  Top,  W.  Va.,  coal  and  coke 

^1,127 

I424 

43f)44i 

277 

574 


moKL. 


1882. 

18R3-*84 

1886. 

1886. 

1887. 

18H8w 

188^*90 

Fleming,  H.  S.,  report  onTennensee  coal. 
Flint 

Paget. 

Paget, 

Paget, 

Paget. 

Paget. 

Paget. 
6.8.10 

Paget, 

5,7.10 

6,8 
720 

6,886 

Floriaa  boe  Iron  ore.... ............. ...... 

brick 

416 

clay................................ 

719 
720 
719 
720 
719 
502,719 

441 

v^mmj    ................................ 

coal .... .. ........ 

676 
676 

coquina..-.^... ...... 

limonite ...... ......... . 

llTPftfttOnift..-. -r    -    

075 
523,675 

680 

878.880 

marl .......... 

981 

452 

619 

nnlnerfl.!  waters  „,„_,,,,,,., 

TP<n1nK  law 

729 
617 

Dbosphate  deposits . 

783,793 

450 

584,720 

502 

461 

sandstone  ........... ........ 

974,886 

slate ......... ............ 

718 
508 

structural  materials 

. 

878.886 

864 
776 

Fluorspar 

497,567 

761,768 

768 

587,758 

587 

497,678 

587 

587,686 

518 

692 

669 

607,699 
705 
718 

568 

468 

In  Arizona 

Caltfomtft 

Colorado ..... .......... 

m 

Delaware ... ....  .... 

Illinois 

778 

692 

726 

468 

Indiana .,. 

Kentucky .._.......... 

602 

735 

•       Missouri ....... ... 

777 

Montana ... 

587 

587,706 
587,767 
587,712 

Naw  HATTipfthtre 

602'"' 

769 
768 
768 
668 

New  Mexico... 

New  York 

776 

583 

Nortb  Carolina — -.-.  ^ 

Ohio 

687  ■■'" 
726 

PflnTiRyl''^anift 

602 

784 

I>npnivi44> . ..........^ 

776 
777 

Virginia 

West  Virginia 

746 

587 

692 
6,8,692 

806 
B,7.6B0 

production 

778 

618 
818 

44S 

6 

4.6,468 

Fontaine,  wm.  M.,  on  maganese  in  Vlr- 

glnia. 
Fossil, coTAi ^,- , 

497 
667 
676 
684 
709 
720 
723 
740 
744 

T77 

604 

89,91 

84 

566 

691 
720 
784 
766 
778 
781 
800 
806 

684 

464 

Iron  ore,  Alabama... , 

Qeorgla ...... ...... 

•  W«K«  A»«« 

Kentucky 

New  York 

49 

Ohio 

P«nnsy^vaTiJft 

56 

80 

Virginia IIIII 

West  Virginia 

403 

France.  antiTnony 

645 
713 
13 

butarstones . 

428 
11 

688 

236 

562 
189 
436 

coal.......................... ... 

5,109 

208 

22 

coke . ...... .— 

copper  4. 

256 

871 
258 
439 
617 
488 

240 

189 

77 

77 

exports.  Iron  ore . ........ 

lead .... ............ 

tin 

zinc ... .. 

Importft,  c-nke 

436 
92 

copper 

251 

972 
439 
488 
581 
267 
256 
434,439 

189 

76 

iea3: ::.::::::: 

zinc 

Iridium 

iron ....... ... ... 

109 
109 
323 

198 
27i 

21 

98 

18 
18 

29 
28 

n 

ore 

22 

lead 

manganese .. 

20O 

141 

180 

mininfiT  law..................... 

996 

540 

885 

849 

320 

257 

617 

480,488 

329 

773 

nlr^Ufll  ,^ ...,.^^ 

6id 

178 
667 

pyrites...... ............ 

••••••»• 

salt 

624 

silver ......... - 

m w  ««w« w  * 

steel 

109 

21 

18 

29 

n 

tin 

zinc 

282 

209,213 
397 
977 

96 
63 

» 

Fratilrlin,  mpp^r  Tnino 

216,219 
360,706 

111.116 

70 
760 

w 

Frankllnlte.ir 

Freeh ville,  R.  J.,  on  dres^ng  tin  ores  .. 

Freiberelte, 

7i8,'776' 
761 

723,*774" 

697 

742 

Freleslebenlte 

French  chalk 

Frlshmuth,  William,  aluminum  process  . 
Friswell,  R.  J.,  on  cement  manufacture.. 

■•"••••" 

658 

660 
9 

Fuel,  uaturai  gas  tor  ....^ .., 

239,241 

168 

K'w" 

m" 

nr 

INDEX. 
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1882. 

1888-*84 

1885. 

188& 

1887. 

188a 

1880-*90 

F"eTl«,  JfnmTnary. 

Paget. 

FagM. 

POffM. 

Paget. 
2,7 

i7 

Pagee. 
2 
547,744 

Paget. 
3 

574 
122 
582 

Paget. 

Puller's  earth  -'. .-„...-.. 

706 
306,685 

424 

Furnace,  linings — _. 

121 

Gadollnlte T. 

rH^hT>it4... ... 

737 
617,882 

Galena 

262 

An  A1]^b9.mA 

669 

604 

695 

697 

700,702 

705 

709 

715 

no 

721 
723 
725 
731 
732 
735 
738 
741 
744 

Alaska - 

Arizona 

761 
670 
707 
750 
673 
754 
676 
770 

on 

682 
683 

686 
687 
692 
694 
696 
700 
755 
703 
772 
704 
708 
757 
712 
714 
720 
723 
727 
729 
730 
735 
773 
737 
739 

Arkansas 

California 

Ck>lorado 

ConnecUcut 

• 

Dakota 

Georgia 

___-. i 

Idaho...... 

Iowa 

Kansas 

Kentucky 

Maryland                  ,  ..  . 

Massachusetts ............— 

Minnesota 

Mlw^nri ..^. .  . 

• 

780 
754 

Moptnna 

•^•^ •••• 

Nebraska 

Nevada 

756 

757,760 

761 

763 

768 

770 

777 

780 

785 

787 

780 

793 

796 

796,796 

800 

804 

806 

808 

New  Hampshire 

Now  Jersey 

NewMejdco ...........  .... 

New  York 

Nortf)  narniina  ....  a-  a  .. 

Ohio 

Pennsylvania 

Rhode  Island 

South  Carolina 

Te^uoq^p* 

Texas          .     ..  -     X 

Utah 

Vermont 

Virginia 

'WftAhlngtop , 

Wisconsin 

746 

Wyoming 

584*  ini 

GalTwiton,  Texas,  sl^ructural  materials. . . 

530 

Gannett,  Hennr,  on  abrasive  materials. . . 
Gap   mine,   Pennsylvania,    oohalt   and 

Garnet , 

476 
421 

487,660 

110 
581,684 

124 

382,618, 

745 

747 

747 

747 

439,443 

606,604 

566,660, 

576 

095 

699 

706 

446 

In  Alaska 

Arizona 

488,763 
768 
487 
073 

601 

681 

California ,    ...    ,  . 

Colorado..... 

506 

Connecticut 

715 
717 
721 

DiAota......— — — 

........ 

Georgia 

076 

Maine 

745 
746 
745 
746 

Massachusetts... 

094 

744 

Nevada — 

New  HATTipBhIre 

705 
708 
487 

759 
762 

New  Jersey 

New  Mexico 

581 

New  York 

765 

668,770 

784 

785 

793 

North  Carolina 

488,660 
488,726 

746"*" 
746 

Pennsylvania 

Rhode  Island  ....'. 

• 

Texas 

735 

* 

VlrgfTila      .     .  ., 

747 

581 

Wisconsin 

747 

production 

781 

584 

448 

Gamier  te 

170 

778 

Gaylussite,  California 

707,789 
483,496, 
661 

Gems  and  precious  stones,  American 

Genthite 

4,728, 
781 

8,437 

506 

555,577 
721,796 

580 

446 

Georgia,  alum 

949 
760 

amethyst 

678 
676 

588,076 
076 

721 
721 

arsenopyrite 

asbestos 

913 

521 

721 

barytes 

720 

bloodstone 

763 

brick...,, ,.„ 

••  •»•»»• 

4i5 

W 

685,587 

568 

x' 
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INDEX. 


1882. 

1888-'84 

1885. 

1886. 

1887. 

IMR. 

1888-'98 

(rfvonflA.  bi]hmtoii6  ..^. .*-*««, ^»«-r** ^^-- 

Paget, 
675 

Paget. 

Paget. 

Paget. 

Paget. 
780 
6d^ 
721 
720 
721 
722 

171,288. 
720 
888,897 

720 

668,721 

721 

666,721 

721 

Paget. 

Pagm. 

CCTTlftnt   ..-..,    ,,- ,-, -r 

661 

461 

cli&lcocito        ..................... 

675 
675 

chalcoDTilte            .  .  ........... 

chromfl  Iron  ore  .....w.... ...... 

day.  T)orcolAiii ................... 

........ 

cosd. .......................—<•- 

6.7,84, 

075 

98 

231,075 

477,076 

676 

484,076 

676 

12,80. 
154 

140,152, 
160 

11,26,88 
75,88 

280,262 

878,887, 
898 

171,208, 
840 

806,408, 
408 

146;  194 

coke .......... ....... .--... 

copper .-......--...-., ........ 

conmdnm --  ---............ 

715 

428 

666 



487 

oovelllte ............. ............. 

diamond.......................... 

580 
56i 

emflry- nrr.-.T.... 

467 

epldote ........................... 

fArtiliT'.Arff 

460 

flT<^  hHck 

541 

870 

gr&luilte ...... .................. 

787 

ffalena ............................ 

076 
076 

721 
721 
721 
68,780 

514,721 

672,720 

720  .. 

720 

728 

11 

722- 

722 

722 

617 

721 

518,721 

721 

671,721 

683 

721 

722 

721 

722 

728 

728 



flramet ,_...............—........ 

flTPithlte 

irold 

172,178, 

170 
078 
076 

818 

800 

104 

588 

686 

86 
586,688 

48 

granite ............ - 

874,886 

graphite.......................... 

nalioyfttt^ 

hematite. 

493.075 

677 

129,133 

676 

076 

076 

84 

80 

Infiifforiftl  ^Arth    -  ^.. ........... 

Iron ...................... 

262 
278 

182,185 

82,84 

81 

14,28 

10.17 

ore 

81,88,36 

ItaooiTiTn^tiO ... 

kaolin  (kftollntte) .^.^ 

limestone... 



873,888 

iimoinlt^i  _  . — ..-.,... 

676 
424 

076 

523,076 

076 

84 
181 

548 

manganew  «T«ff 

661 

806 

127 
541,548 

127,133 

marble ....... 

375,387 

marl ......... . 

mica . 

906 
981 

mineral  waters. .. 

687 

716 

626,680 

522 

mlsplckel ........... -.- 

076 
676 

molybdenite . 

niclfftl  silifiatfl ^^,,  ,,,,....... 

novaculite.... ..-.. 

or7 

ocker ........ 

628 

TOO 



508 

oilstone 

677 
077 

opal ..... ...... 

760 

*• *«««« • 

p  losphates 

454 

platlnnrn ,, 

442 
470 
077 

iKJttery . 

^ 

pyrites 

880 

606 

728 

721 
728 

pyroluslte.        {See  Manganese 

ores.) 
roofing  slate ..— . 

ruby 



■andstone   ... 

076 

077 
677 
172,176, 

or7 

452 

37iM 

flexible.   (iSlftfltacolu- 
mite.) 
sapphire —.-..—.-...... 

7SS 
722 
58,722 

624,721 

serpentine . .. 

sllyer -........—... . 

312,818 

200 

idi"'" 

80 
660 

tt 

slate 

S76,8tt 

stauroUte 

748 

steel 

187 

..... 

18 
529 

722 

722 
72S 

14 
628 

stractural  materials 

0 

87S,a)6 

talc 

586,077 

677 

077 

••«■••«• 

tellur-blsmuth 

tetradymlte 

■ 

tin  ore 

601 

tripolite 

728 

(rf^rman  <»*iv«r ..., 

411 

•••• •••• 

161 

•  »•■•••• 

645 

««•■•••• 

bismuth —....,... 

380 

«•••••«• 

buhrstone 

681 
235 

coal 

5,109 

13 

ii 

364 

189 

806 

21 

cobalt 

coke 

488 

copper -..-...— 

251,256 

356,368 
310 

S38 

185 

78 

73 

gold...:..:::.:::..:;:::::;:;;:;: 

sraphite 

688 

«*■«•**■ 

mdlom. ...... . — .... 

581 

Iron 

100 

108 

81 

28 

»;n 

INDEX. 
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Germany,  iron  ore 

kalnlte 

lead 

manganese  ore 

TnlnJTig  law 

petroleum 

potassinm-chlorlde  Induslry. 

pyrites — 

salt 

silyer 

steel 

tin  ortf. 

whetstones 

zinc 


Geyserlte 

Oilsonite,  Utah 

Glgnoox,  J.  E.,  on  the  mannfacture  ot 
maestone. 

Glass,  coloring  materials 

constitnents 

exports 

Imports 

manganese  as  a  decolorizer 

materials 

pots,  manufacturing  processes .... 

sand,  Connecticut 

Indiana 

Maine 


Mississippi. 
:1 


Missouri 

South  Carolina 

Tennessee 

Wyoming 

Glauber's  salt,  Arizona 

Gogebic  mines,  Michigan,  iron  ore. 
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878.406 

Mississippi 

Missouri?. 

541 

640 

878.406 

analysis 

406 

878,408 

Nebraska 

451,703 
706 

756 
760 

640 

878.406 

New  Jersey 

878,410 

analysis 

41? 

New  Mexico 

764 
766 
771 
516,770 

640 

873,411 

New  York 

451,709 

715 

451,719 

878.418 

North  Carolina 

Ohio 

418 

540 

640 

878,417 

analysis 

417 

Oregon 

412 

687 

778 
516,781 

641 

878,418 

Pennsylvuiia 

451,728 

878,420 

Rhode' Island 

973,428 

South  Casolina 

728 

780 

873,428 

South  Dakota 

878,420 

Tenn^fwee . 

451,731, 

733 

734 

789 
798 

878,480 

Tfxas   ..          

878,481 

482 

Utah 

T73 
451 
451,740 

794 

878,482 

Vermont ..... 

378,438 

Virginia 

.....^.. 

floi'  ■ 

803 
806 
516,807 

641 

878,480 

Washington 

412 

878 

West  VirglTila 

744 
451,746 

878,487 

Wisconsin 

878,438   ' 

analysis 

439 

Wyoming 

808 

697,699 

786 

796 

517 

878,440 

magnesia  in  Arizona 

Rhode  Island 

Utah 

new  developments 

412 

542 

641 

689 

oolitic,  rendering  impervious 

^m 

production 

5,418 

589 

6,'8.'5i& 
517 

878 

quarries  and  capital  invested .- 

450  .... 

382.728 

In  Alabama 

149.668 

7fil,763 

671 

769 

751 

672 

86 

691 

697,609 

702 

706 

710 

714 

718 

719 

720 

721 

728 

727 

730 

732 

788 

734 

737,789 

740 

743 

747 

748 

749 

751,753 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

728 

Dakota 

Delaware 

674 

Florida 

Georgia 

676 
770 

679 

680 

682 

684 

6S5 

689 

691 

093.  605 

696 

6<»8 

84 

Idaho  

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

97 
41 

•           Maine 

Maryland 

Mas.Nachusetts 

TO8 

• 

Michigan 

Minnesota 

Mississippi 

609 
700 

Missouri 

/ 

97 

Nebraska 703 

New  Hampshire 7(\6 

759 

760 

763 

766 

668,771 

776,778 

778 

781 

New  Jersey 707 

52 

New  Mexico 

757 
709 

New  York 

North  Carolina 715 

88 

56 

Ohio 

719,721 

Oregon  

..^.... 

Penii«ylvanla 

723 
7»7 

Rhode  itfiand 

•«l«*««m 

*••*••.• 

k........ 

n«k      \ : 
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1882. 

1888-*84 

1886. 

1886. 

1887. 

1888. 

1889-*90 

lilmonil^  In  South  Carolinft 

Pagtt. 
729 
731 

Paget. 

Pagu, 

Paget. 

Paget. 
787 
780 
794 
796 
797 
801 
804 
806 
807 
810 

Paget. 

Paget. 

Tenneasee ......... 

Texas  ......... ............. 

Utah 

774 
736 
740 
775 
744 
746 

Vermont..... 

Virginia  

80 

WaflhJngtoii 

West  V^g^ia 

Vv^ftconeirx 

Wyoming 

Ldncoln,  Nebr.,  structural  materials 

629 

LlnnmiM^  M?»-ryi*nd , 

692 
760 

741 
705 
675 

925,971 

925 

925 

748 

935 

935 

986     - 

985 

604 

616 
617 
6t6 
664 

511 

imports 

511 

prfces 

684 
437 

501 
505 
506 
696 
605 

Ziithographic  stone 

600 
001 
601 

efslo 

^    '                foreign....^........... 

llTipnrt* 

680 

In  Alabama 

n._ 

Arkansas  

701 
705 
718 

::::;:::  i5i9 

California 

760 

985 

Dakota  . ... 

Illinois 

986 

Indiana —.......... 

729 

Iowa 

695 
595 
595 
703    . 
505,781 

985 

935 
985 

Kentucky.. 

784 
785 
756 
790 

Mi«IV>"rl    __ 

Nebraska 

Tennessee 

985 
085 

690 
691 

Texas 

619 

Virginia 

El9 

Wyoming,........, 

810 

L 

production.^ 

r* 

6,619 

Little  Bo^,  Ark.,  structural  materials... 

739 

522 

LftUingite,  Maine 

689 
261 
23 

Longfellow  (Ariz.),  smelting  works 

Lorberry,  Pennsylyania,  coal  district 

58 

820 
622 
560,665 

Los  Angeles.  Caf.,  structural  materials  .. 

680 
668 

606 
A36.538 

736 

736 

737 

736 

736 

736 

50,736 

736 

736 

786 

680 

Louisiana,  brick  production 

brines 

687 

caldte 

day 

686 
687 
536 

coal .................. 

........ 

gypsum  ....................^.u. 

800 

Eematite 

iron  ore 

lignite 

687 

marble 

marl 

524,686 

IP  fn^imY  waters — 

062 

688 

161 

680 

natural  gas 

petroleum 

687 
470 

786 

pottery  clay 

414 

rock  salt 

786 

604 

salines 

554 

632,686 

687 

salt 

841 

480 

688,686 

611,620. 

736 

738 

609 

786 

607,004 

482,488 

sandstone 

structural  materials 

525 

sulphur 

687 
103 

864 

406 

LoulsTllle,  Ky.,  coal  trade 

197 
685 

165 

structural  materials 

681 

Lower  California,  nickel 

589 

80 

Lower  Klttanning,  Pennsylvania  coal 

15,25 

842,845 

302,820 
208 
29 
802 

bed. 

Loyalsock,  Pennsylyanla  coal  basin 

Luxemburg,  coal  production 

46 

287 

290 

pig-iron  production 

w 

Luzerne  county,  Pa.,  coal 

46 

804 

292 

245 

Lycoming  countv.  Pa.,  bituminous  coal . 

Lykens  vallev,  Pennsylvania,  coal 

Lynchburg,  Va.,  structural  materials 

23 

76 

58 

810 

320 
535 
855 

462 

McKean  county,  Pa.,  bituminous  coal ... 

85 

57 
180,146 

460 

340 
451 
511 

266 

Macksburg.  Ohio,  petroleum 

318 

Madison,  Wis.,  structural  materials 

Magnesia 

606 

cement 

564 

imports 

698 
6,695 

........ 

Magnesite 

708 
763 

699 
099 
701 
762 
7G0 

Arizona 

California 

696 

New  Jersey 

768 

New  York.... 

712 

.•••««.. 

.••..... 

INDEX. 
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1882. 

1888-*84 

1886. 

1886. 

1887. 

1888. 

1880-*90 

MagnesitofNortb  Carolina 

Paget, 
717 
726 

Pagee. 

Paget. 

Paget. 

Paget. 

T74. 
784 

Paget. 

Paget, 

Pf^nnflylvanla .., 

Magn^lnm. 

694 

chloride 

639,810 

761 

791,810 

694 

690 

708 

706 

710,718 

716 

728 

724 

730 

742 

746 

746 

748 

751 

797 

7&0 

761 

764 

766 

668,771 

778 

781 

785 

787 

790 

794 

796 

798 

801 

807 

810 

697 

711 

716 

760 

762 

779 

784 

808 

hydrate 

707 
732 

140,669 
761,768 
671 

767,760 
661,768 
673 
76,728 

sulphate 

Magnetic  Iron  ores  In  Alabama 

*""V""" 

86 

Arizona 

California 

Colorado 

Oonnecticnt 

Georgia 

Idaho 

Maine 

689 
692 
696 
696 
697 
701 

41 

Maryland 

. 

Massachusetts 

Mif*b1cra?i     

68 
78 

Minnesota 

Nevada 

New  Hampshire 

T05 

707 

758 

710 

716 

T73 

724 

727 

729 

732 

736 

775 

738 

741,748 

746 

42 
SO 

New  Jersey 

274 

New  Mexico 

New  York 

46 
82 

North  Carolina 

277 

• 

Oregon 

Pennsylyanla 

62 
48 
84 
98 

Rhode  Island .... 

South  Carolina 

Tennessee 

........ 

Texas 

Utah 

Vermont 

VlrglnU 

78,80 
71 

Wisconsin 

Wyoming 

troa  pyrites  in  Arizona 

762 
752 
673 
706 
706 

Colorado 

Connecticut 

• 

New  Hampshire. 

""P.**""" 

New  Jersey 

Oregon 

Pennsylyanla 

726 
743 

827 

Virginia 

Magnetite.   (See  Magnetic  iron  ore.) 
MaUlouz,  C.  O.,  on  e  ectro-metallurgy 

Maine,  amazon  stone 

770 
750 
742 

amethyst r 

491 
497 
600 

........ 

506 

andalusite 

antimony 

apatite 

m 

aquamarine 

487 
687 
689 

argentite 

736 
738 

arsenopyrlte 

axlnlte 

766 

barytes 

580.689' 

739 

689 

689 

687 

738 

744 

787,739 

738 

736 

636 

beryl 

723,730 

506 

bog  iron  ore 

manganese 

bomlte 

brick 

660,566 

cancrtnlte 

773 
767 
072 

cassiterite 

687 
461 
687 
687 
687 

738 

cement 

cerargyrite 

738 
788 

chaloocite 

c.   chaloopyrite 

» 

chrysooeryl 

736 
«r77 
329 

730 

770,778 

739 

740 

988 

clay ; 

copper.. ., 

216,280 
687 

210 

112 

736 

64 

60 

diamonds 

elsollte 

emerald 

easonite 

488 

689 

feldspar 

583 

701 

737 

fire-brick  production 

566 

flagging  stone 

687 
687 

rm 

738 

giuena 

garnet 

746 

728 

gems  and  precious  stones 

183 
690 
688 

696 

565 

737,739 

787 

glass  sand. 

gneiss 

«•>••••• 

»•«*••«. 

.••a  «««« 

««m««mw* 
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1882. 

1888-*84 

188S. 

188A. 

1887. 

IMS. 

18B»-*« 

Malnfi.  gold        ,r 

Page$. 
172,176, 
688 
688 
689 

Paget. 

Pages. 
200 

Pages. 
104 

520,637 

Pages. 
787 

618,787 

638,588 
737 

PaifSM. 

granite 

374,300 

flTaDhlte                ._..........--...- 

ffrossnlarite  .    .  .............. 

747 

hematite .... .......... 

689 
492 

737 

40 

idocrase 

767 

lTif"soi*lal  earth  .._„-- 

738 

11,730 

42,737 

iron -— 

129,689 
120,689 

262 

072 

748 
777 

182 
182 

17,41 
41 

14 
14 

10,17 

ores  ... 

24 

jasner  ......     . ........ ...- 

kyanlte       ......... 

leDidolite    .  ............... . 

lime -. 

458 

688 

689 

689 

689,690 

/$88 

689 

fm 

5^.689 
683,688 

538 

737' 

737 

739 

730 

666 

limestone 

373,808 

41 

leUinKite          

mapfTi^tic  iron  ce 

41 

nialachit'e 

maneranf^se  ore 

551 

146,738 

737 

739 

737 

684 

738 

739 

737,730 

643 

665 

737 

739 

739 

marble . ......... 

marl --^.. ... ... 

mica                    ................... 

907 
962 

437 
638 

630,716 

mineral  waters 

627,680 

622 

mispickel , 

S89 
389 
689 

molyhdeni^m  <f"lphi'^e '. . 

ocher 

potash  and  i>earlash ,, . 

precious  stones  ..... — 

506 

nyrarjryrlte . ........... 

688 
689 
690 
690 
490,690. 

pyrites .. 

561 

Dyrrhotite. .......... .. 

quartz ........................ 

749,761 
760 

*»•• •*• m 

505 

737,730 

rhodonite ... 

sandstone .— .. 

688 
690 

520 

737,739 

B<*n>pntlne 

T76 

sienna ............. ........... 

532 
200 

896 

silver  .......... ................ 

172,176, 

687 

452,688 

312 
773 

104 
519 

738 
528,737 

88 
547,549 

slate 

876,808 

sphalerite ................ 

688 

737,730 
788 

SDodumene ............ 

stauroUte ............ 

748 

steel 

137 
689 
690 

184 

17 

11 
738 

14 

stephanlte . ..... . 

■tlbnite 

structural  materials ......... 

519 

»            syenite .. 

737 
738 
738 
738 

talc 

689 
689 
687 
486 
488 
689 

tetrahedrlte 

tin  ore . ... 

596 
738 
748 

topaz . .. —-..-... 

696 
506 

tourmaline      ..................... 

tripolite 

738 
738 

wad       .  .  ......................... 

661,741 
382,777 
777 

Mftia<jWt«  ._    _    , 

497"  '" 

761 

671 

760 

673 

441 
441 

507 

697 
702 
706 
716 
717 
723 

Arkansas  ........ ......^.i. 

California 

Connecticut .......... ... 

Dakota......................... 

Idaho ............. 

770 
668 
691 
702 
765 
772 
704 
708 
767 
712 
715 
T>A 
73 
732 
774 

7:J6 

741 
746 

Maine .... ...  ..  ... 

Maryland 

740,742 

763 

754 

766 

758 

762 

764 

Montana ............... 

Nevada ....---—.....  . 

777 

New  Hampshire .. 

New  Jersey . ...... 

New  Mexico  ..-.-.-...- . 

New  York ... ......... 

North  Carolina...............  . 

778 

778 

774 
782 
787 
790 
793 
797 
801 
807 
809 

South  Carolina 

Tennessee .. . 

778 

Utah 

Vermont 

Vlrf?lnia   

777 

"Wisconsin ...................... 

Wyoraingf .. ... ........ 

MJUichester,  N.  H., structural  materials.. 

520 
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1882. 

18S3--84 

1885. 

1886. 

1887. 

1888. 

1889-'9C 

Mft'niTAnCH^,  by  Joseph  T).  WAAlrn .... 

Pagett. 

Pages. 
550 
566 
554,959 

Pages. 
303 

Pages. 

180 

Pages. 
144 

Pages. 
1'23 

Pages. 
127 

alloy 

424 

as  KiasB  de<*olor1zer    ^    ..^    . 

carbonate,  Wales 

140 
136 

exports  and  Imuorts...... 

556 
552 

129 

In  Alabama — .. 

669 

845 
307 

1»3 

604 

Algeria _ 

Arizona ..—.. 

762 
671 

696,699 

144,147, 

701 

V"*"""^ 

Arkansas 

653 

305.832 

181, 184 

126 

127.130 

Asia 

130 

Australia 

207 

154 

143 
143 
142 

124. 128 
136 

130 

Belgium 

Bosnia ...: 

130 

California 

424,769 

554 

3(K>,349 

197 
198 
206 

706 

127 

Canada 

180 

Chile 

130 

Colorado 

348 
342 

144 

127, 181 

Connecticut ... 

Cuba 

154 
718 

144,' 150," 
722 
161 
154 

137 

130 

Dakota .-.---..... .. 

France .. 

200 
181, 185 

201 
l'J9 
203 

141 130 

Georgia ...—  .. 

424,676 

561 

565 

555 

^,328 

124,127  127. 18S 

'  Germany 

Great  Britain 

140 
143 
143 

130 

Greece 

130 

Holland 

130 

Idaho  

771 

1 

724 

Italy 

202 

143 

130 

Magdalen  Islands 

355 

342 

344 

342 

346 

346 

349 

3(X>,349 

3.50 

342 

336 

Maine 

689""' 

602 

695 

551 
551 
551 

145 
742 

Maryland 

Massachusetts 

Michigan 

188 

124, 128 

Missouri 

Montana 

756 
425 

554 

197 

144,754 

Nevada  

124, 128 
135 

127,184 

New  Brunswick 

130 

New  Hampshire 

706 

561 

New  Jersey 

New  South  Wales 

207 

New  York 

551 

• 

New  Zealand 

207 
190 
198 
197 

2oi 

142 

130 

North  Carolina 

*24,717 

551 
554 

S44 

351,356 

144, 151 
153 

124,120 
133 

127,134 

Nova  Scotia 

130 

Oregon 

Pennsylvania 

726 

551 
556 

342 

784 

124 
143 

Portugal 

130 

Quebec 

130 

I  hode  Island 

727 

551 
555 

342 

Russia _ 

204 
207 
193 

201 

161 
787 

155,160 

141 
142 
124,130 

143 
142 
124, 131 

South  Australia 

South  Carolina 

424,552 
729 

127,184 

Spain 

556 
555 

130 

Sweden 

130 

Tennessee 

424,733 
736 

344 

193 

791 

127, 135 

Texas 

Turkey I 

206 

795 

145,798 
144.151, 

802 

806 

810 

144, 148, 

156 

147 

142 

130 

Utah 

774 
737 
424,741 

424,745 

Vermont 

:::::.::55i 

551,555  <3nfS.3fl7. 

342 
181,195 

124,  isi 
123, 132 

127,135 

Virginia 

127,135 

West  Virginia 

300  312, 
814,323 

Wisconsin 

188 

128 

Wyoming 

ore  analyses 

425 

551,653  302.  .^ii 

i86,"i85, 

200 

181 

129,132, 

138 

126 

139 
141,143 

argentiferous  production. 

906 

128,120, 

exports 

556 
556 
556 
3,7,565 

556 

562,565 
550.555, 
560 

138 

imports 

155" 

prices 

- 

production 

xn 

XV 

3.6,304, 

315 

304 

2. 7.  iii," 

183 

182 

2, 6, 145, 
151 
145 
161 

2,123, 
134, 143 
125 

2, 6, 127. 

value 

129 

steel,  electrical  pro];>erties 

TlBeB 

426 
427 

545,555 

304 

336 

Manganlferous  Iron  ore 

181 

146, 151 

125 

128, 128, 

lino  ore 

133 
120 

600 
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Manganlte. 
Marble 


analyses 

exports 

Imports 

in  Alabama.. 

Alaska 

Arkansad. 
California 
Oolorado.. 


Connecticut 

Dakota 

Georgia...... 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucl^... 
Louisiana .. 

ICaine 

Maryland... 


1882. 


Paget. 

450,466, 
4«4 


Paget. 
182 


462 
452 

<»8 


CTO 

456,767 

454,753 

072 


678 

771 

451 

451 

451,682 

451 

451.685 


688 
451,691 


MaasacliUMtts 451.693 

Michigan !4r)i 

MinnesoU |451 


Missouri. 

Montana 

Nebraska 

Nevada 

New  Jersey.. 
New  Mexico. 
New  York... 


North  Carolina 717 

451 


461,724 
728 

451,782 
786 


Ohio 

Oregon , 

Pennsylvania . 

South  Carolina 

Tennessee , 

Texas 

Utah 1774 

Vermont 451,780 

Virginia |741 

Washington 

VSTisconsin.. 

Wyoming... 

onyx 

production 

quarries 

Marcaslte ^ — 

Mart 


525 


composition 

green  sand  Delaware 

Maryland 

New  Jersey 

North  Carolina 

T^ennessee 

Virginia 

In  Alabama 

Arkansas 

California 

Delaware 

Florida 

Qeorgia 

minois 

Indiana 

Kentucky 

Louisiana 

Maine 

Maryland 

Minnesota 

Mississippi 

Nebraska 

New  HamiMhire 

New  Jersey 

New  York 524,716 

North  Carolina i523,7i5 

Ohio 534,721 

' 724 

506,513, 

«S3,72a 


451,701 

454 

451 

457 

707 


451,710 


461 


450  ' 

770 

xrv, 

512 

526 


668 

524 

760 

522,674 

523,675 

5:>3, 676 

679 

681 

685 

')24, 686 

524,689 

522,691 


524.698 
703 

5!J4,705 
5J2,707 


Pennsylvania. 
South  Carolina. 


1888-*84 


666 

666 


104 

404 


666 


4.7,10 


8C6 


806 


188S. 


Paget, 
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54S 


B64 
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412 
544 


646 
644 


642 
646 


im 


Paget. 


1887. 
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617,607, 

806 


626,687 


641 
541 


661 
660 
642 


701 

518,703 

618,707, 

nz 

714 
717 

618,721 
724 


781 
738 
734 
786 


Paget, 


6U 


375 


542 
641 


127,180 
875,882 


641,548  375,887 


518,740,^ 

742 

748,746 


580.751 


641 


610 
761 
764 
618,787 

774 


782 


641,548 


540 
641 
644 


541 


610 
404 


4,019 

020 
019 


619 


404 


619 
619 


454 


464 


404 


618,790 

794 

619.796 

518,797 

520,801 


619 


020 


619 


619 


541 
648 


800 

703 

517 

619 

702,722 

4.506. 

824 


875»400 

875^408 
875,408 


875^414 
415 


541,648 


648 

541 
544 
644 


641 
548 


6.665 


718 
740 


772 

790 

801 

502,602 

701 

706 

719 

502,719 

721 

727 

730 

734 

736 

739 

740 

749 

502,749 

756 

750 

502,761 

767 

772 

778 

782 

780 


5,605 


6,605 


6,606 


6,605 


5,505 
5,'805' 


Pagtt. 


418 

875,487 
375|42B 
375,488 


875,488 
875,488 


875. 
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IKDEX. 


601 


1882. 

1888-*84 

1886. 

1886. 

1887. 

1888. 

1889-*90 

Mu*l in TcDncssoe     _-... .^-»  --, 

Pages. 
524,782 
788 
523,741 

Paget. 

Paget. 

Paget. 

Paget. 
790 
708 

592,301 
805 
810 

Paget. 

Paget. 

Vermont                            _ 

. 

Vlrelnla         

6 

W^^BtVirgintA 

Wvomlnsf 

aummaiT --.- -.— - 

4 

'^'' 

4,0 

Uses ._... ._ ......... 

62r 

Martlte,  XClclilflran 

740 

MATt-yn.  WHHftm.  on  pyrltw? ^-.  ...-- 

srr 

Mftrvland.  alinitfl 

741 

•  «  •  *  ww^»« 

amwr        ,..,.. 

780 
918 

asbef^tos                ^  ^  ^ 

588,092 
600 

741 

739,741 

680,638 

bornlte........ ...... .... 

brick 

607 

660 

bronzit6 ... . 

778 

calamino 

692 
602 

741 
741 

carrolllt*              ^       ,...<... 

cement .. ......—.- 

072 

461 

©halcoc1t4»           .., 

690 

090 

098 

428,090 

692 

600 

6J3,68, 

600,602 

108 

739 
739,741 

chalconyrite ......... 

«halk       . , 

ciLrome  Iron  ore........... 

667 

858 

739,741 

741 

730 

171,263, 

270 

chry^ocoDa..... 

clay ... 

o35 ::::::::::::::::::::::::::::: 

12,40 

11,83 

84 
38 

280,272 

270 
278 

280 

140,221 

in^n^rft'  vraxrtM , 

268 

171,280 
182 

182,282 
280 

receipts,  Baltimore.. 

' 

■hlpmentB........ 

60 

60 

60 

274 
272 

204 

268 

741 

22 

741 

739 

Talne ..... . 

«oT)alt 

092 

130 

231,090, 

602 

600 

217 

644 

ooke .-.— -. 

oopoer 

ores ........... 

1 

works 

oortrndnm 

741 
742 
741 

emerald  nickel .. 

098  "* 
092 

emery 

onstatite ....... 

778 

601 

601 

692 

601 

602 

601 

092 

092 

091 

601 

098 

125,138, 

601 

092 

470,001 

092 

601 

451,001 

091 

092 

091 

092 

451,091 

522,001 
691 

740 

740 

741 

740 

740 

615,740 

741 

741 

740 

740 

564 

11 

740 
740 
741 
633 
740 
740 
742 
740,742 

560 

freestone 

• 

galena 

gneiss ..... .............. 

gold ...... . 

538,'538' 

49 

granite 

374,308 

grapblte w 

gywnm ^ 

nematite 

77 

40 

bydraulic  limestone 

• 

infiifloHai  eaHit 

720 
252 

483 

182.184 

687 
18,23, 
32,77 
77 

678 

14,23 

Iron ..... . ...... 

10,17 
24,84 

ores.. '.... 

kaolin 

lignite 

lime 

556 

limestone •. 

373,399 

llmonite 

77 
77 

magnetlciron  ore     ..  .. 

manganese  ore... 

561 

S44 

641 

678,740, 

742 

740 

541 

376,400 

marl .  . 

melaconite 

mica  

906 
982 

mineral  waters... 

638 

710 

684 
742 
741 
742 

627,630 

522 

molybdenite.... 

602 

nickel  silicate 

ocher  

092 
470 
692 
092 

527 

606 

potters*  clay : 

pyrites 

742 

pyrolnslte 

qnartz 

740 
740 
740 
741 
742 
741 
741 

691 
691 
693 

628 

374,899 
400 

serpentine 

776 

siderite 

49 

slate 

452,092 
002 

560 

.376,390 

««** ••«« 

602 


INDEX. 


1882. 

1883-*84 

1886 

1880. 

1887. 

1888. 

1880>'00 

MarylanA .  sphalerite               ..    ^^ 

Pagu. 

692 

Paget. 

PagM. 

Pages. 

Pag^. 
741 

PagM. 

'u 

520 

Pagm» 

8teel ....-_.-..—. 

180 

structural  materials........... 

528 

sulphiirlc  acid .............. 

578 
093 

talc 

742 

terracotta  ..................... 

TOO 

422 

trlpolite 

693 
603 

366,692 
694 

742 
742 
741 
743 

zaratit©.. .............. ......... 

zinc  ores ..... ............ 

MMHachUAettR,  aGTi^t"^ 

7S6 
770 

_,._.„_    

amazonstoDe ......  ...... 

am^er    ...a,  .  ..,,..    a.,.. 

496,694 

779 

743 
743 
748 

743 

ame'thyst ................. 

angleslte .......... 

094 

521,694 
487 
694 

apatite . ... 

aquamarine  _. 

arsenopyrite ......... 

743 
713 

744 

744 

?>36.538 

744 

744 

742,744 

asbestos . .... 

918""' 

barytes ................... 

694 
094 
458 
094 
094 
094 
497 
094 
465 
694 

beryl 

730 

brick ! 

.560,566 

casslterlte .. ......... 

cerussit« .7. 

chalcopyrlte 

Chiastolite 

chrome  iron  ore.......... 

509 

744 

742,744 

744 

178 

742,746 

clay 

ooal,  anthracite 

87 

receipts  at  Boston. . 

t  " 

178 

copper  ores 

231,604 

607 

476 

copperas.....' 

corundum 

742 

diaspore 

738 
770 

eleolit« 

emeiy 

694 
694 
693 

742 

744 

743 

744 

744 

744 

743 

744 

513.743 

744 

744 

743 

feldspar 

938 

701 

flagging  stone 

fnlTer's  earth 

galena 

694 
094 
693 
694 
693 
694 
094 
693 

garnet 

746 

gneiss 

gold 

granite 

637 
226 

53A 

374.400 

graphite, 

grindstone 

hematite 

42 

40 

hornblende 

728 
768 

Uvaite 

Infusorial  earth 

748 

loUte 

748 
252 

Iron w 

133.696 
120,693 

182 

17 
42 
651 

11 

748 

743 

748 

743 

744 

14 

10,17 

ore 

24 

pyrites , 

878 

503 

jade... : 

Jasper.^ 

702 

kaolin 

696 

kyanlte 

748 

lead ..Illlllir" 

694 

695 

694 

451.694 

693.696 

6% 

451,698 

743 
744 
533 
744 
743 
745 
743,746 

lignite 

^m  ••»*** 

Ume 

666 

limestone 

373,408 

llmonite 

728 
551 

manganese 

342 

Mi 

marble 

376.401 

meerschaum 

781 
908 
982 

mica 

695 

745 

684 

743 

745 

745 

743 

743.746 

745 

mineral  waters 

538 

717 

087,830 

522 

mlsplckel 

694 

696 

695 

693  ' 

693,096 

095 

molybdate  of  lead 

618 

ocher 

508 

peat 

• 

pyrites 

878 

508 

654 

pyroluslte 

pyroxene 

728 
751 
766 

quartz 

743 

rhodonite 

496 
693 
451.693 

582 

sand 

743 
743 

sandstone 

374.402 

scapolite 

773 
TTO 

serpentine 

695 

696 
452,698 

745 
745 
748 

746'"" 

Blderite 



■late 

•odalite 

773 

*•••«««• 

•  »•«  »••• 

sphalerite .^. 

096 

INDEX. 


603 


1882. 

1888-*84 

IRKV. 

18R6. 

1897. 

1888. 

188»-*00 

MASRacJiiiflfittA.  fltraiirolltff        ............ 

Fagu, 

Paget. 
748 

Pages. 

Paget. 

Paget. 

Paget. 

Paget. 

steel --..-- 

120.187 
450 

184,180 

17 
521 

11 
500 

743 
746 

14 
626 

structural  materials 

syenite ..» ....... 

talc 

605 

terra  cotta. ......... ...... 

700 

tetrahedrlte .............. 

605 

004 

745 
744 
748 
743 
746 
746 

tin  ore 

607 

topaz 

, 

tnpollte 

wulfenlte 

005 
005 

zincblende — 

zircon ., ...... 

661 

Masaicott,  Colorado 

751 
787 
748 

710 
764 
803 

New  Mexico ... ........ 

Virginia 

Meerflohaiim  .T 

780 

444 

606 

llTipnrtB ..           ,         .^^. 

in  Massachusetts ...... 

781 
781 
780 

New  York .... 

Pennsylvania 

Mftlaconltft,  Alabama 

070 
701 
601 
715 
720 
782 
741 

604 

Arizona 

Maryland 

North  Carolina...., 

774 
784 
790 
801 
810 

668,'7eo" 
10,80 

841 
126 
704 
796 

Pennsylvania 

Tennessee 

VlTfe'lnla 

Wyoming 

Memphis,  Tenn.,  structural  materials 

529 

63 

885 
166 

583 

Menaccanite 

140,712 

441 

188 

67 
203 

Menominee  range,  Lake  SujMrior,  iron 

866 

104 

36 

ore 
Meroer  County,  Pa.,  bituminous  coal 

85 
400 

Mercurial  preparations,  imports 

101 

Mercury,  native,  California 

707 

selenide.  Utah 

(See  also  quicksilver.) 
Merton.  Henry  R. ,  &  Co.,  on  spelter  in  En- 

06 
7.610 

02 

rope. 
Metallic  paint 

520 
2 

7,711 
1 

on 

1 

500 

Metals,  nummary 

ZI 

2 
280 

1 

Meteoric,  iron 

Mexican  onyx 

568 

Mexico,  amber 

583 
78 

copper 

366,861, 

773 

314,810 

238 

128 

87 

graphite 

6RR 
146 

lead  ores 

828 

434,440 
000 

00 

70 

mintnglaw 

opal  mines 

576 

petroleum 

232 

314,810 

623 

silver-lead  ores 

«««•           • 

106,141 

62 

70 

tin  ore 

Miargyrlte,  Arizona 

761 
588 

607 

660 

661 

660.664 

671,608 

606 

607 

702 

706 

718 

714 

660,717 

071,721 

723 

787 

Mica....... .::.::::: 

006 
012 
912 
906 
911 
911 

618 

5,7.0 

614 

474 

exports 

Imports 

620 

614 

476 

in  Alabama 

Alaska 

584 
762,764 

Arizona.- 

Arkansas 

California 

587,760 
583,753 

911 

911 

906 

604,900 

006 

510 
518 

Colorado 

Connecticut 

Dakota 

583,754 
672 

583,771 
583,688 

614 

G^eorgia 

Idaho 

Maine 

007 
906 
006 

Maryland 

Massachusetts 

696 
583 
588,704 

706 

583,768 
712 
583.661, 

716 

746 

Nevada  

510 

518 

New  Hampshire 

660,071, 

757 

762 

660,764 

760 

660,666, 

614 

New  Mexico 

oil 

614 

New  York 

North  Carolina 

006 

on 

906 
908 

518 

614 

474 

Oregon 

PAnTiHyiv<LT>ia 

563,726 

518 

784 

on 

1706 

So"t>» 'Carolina..  X 

Utah 

774 

....••.- 

........ 

604 


INDEX. 


1882. 

1883-*84 

1886. 

1886. 

1887. 

1888L 

1889-^ 

Mica  In  Vlrslnla 

Paget. 
748 

Pages. 
908 

Pagee. 

Page*. 

Paget. 
660,671, 
803 
671 

Paget. 
614 

Paget. 

Wf^iftVlrtrliila 

Wisconsin.         ................... 

747 
583,759 

• 

Wyomlnir _ . , , , ,  ^ 

911 

518 
620 
4,519 

5,"7;9'"' 

809 
664 
6.660, 
071 

];nrlceB . 

614 
6,614 

615 

production ... - 

14.684 

5,7,912 

4,0,474 

11868 ......... 

▼*1ns.  North  Carollnft  . . 

666 

661,669 

747 

747 

747 

536,538 

746 

626 

747 

171,270, 

745 

Wa9t6                                  X          X           --  - 

MlchlffAn.  ATnothYst                   ..       ,,  ^  - 

696 

751 

arsenical  coDDor ......... 

........ 

baryt68  .... .. 

696 

brick 

560 

ois 

brines................... 

628 
642 

482.484 

bromine 

486 

498 

chalcoDTrite           ....  ..... 

696 
6,84,695 

coal - 

12,60 

11 
34 

230,279 

in.284 

190,284 

171,206, 

284 

191 

62 

140^226 

I^rices..  .................. 

production............. 

280,279 

271 

140,226 

recelnts  at  Detroit 

copper 

215.695 

696 

467,696 

696 

696 

696 

696 

329,331 

210 

111,113, 
126 

745,747 

747 

746 

746 

59,746 

746 

747 

562 

595,601, 

746 

11 

746 

583 

746 
747 
746 

isi 

domeyklte ........-...—.. 

flr« ^rlck  »Tid  clay...    ...^...  . 

S66 

flaflTffinir stone .............. 

^RT^!!!!!?!.::::::::;:..:::::: 

105 

87 

48 

granite  ..._-....,.-.---......... 

grindstones 

713 
809 

135,252, 
264 

264,268, 
276 

460 

182 
182 

562 
620 

14,18 

14,62 

570 
0 

H.17,23 

17 

gypsum 

527,696 
125,096 
696 

465 

10,  IT 

ores 

24.40 

lime 

limestone 

451,696 

696 

696 

878,408 

llmonlti'^   .^  ^ 

masrn^^Trlc  iron  ore 

63 

71,188 

189 

manganese  ores 

S"" 

manganlferous  iron  ore 

marble .. 

451 

MB 

martite 

746 
684,687 

746 

643 
611,746 

746 

747 

59,746 

522,746 

746 

11 

mineral  waters 

962.966 

538,542 

717,720 

518 

021 

627,080 
488 

see 

natural  ga^ .  . 

807 

plaster  .T 

527 

810 

462 

466 

DOtashandnearlash .  . 

■alt. 

532,536, 

696 

451,696 

697 

176,697 

096 

828 

474 

629 
682 

597,600. 

618 

544 

482,484 

fiandfftone. 

874,401 

slderlte ... . 

§l\y^T   .    . 

106 

68 

18 

531 

575 

87 

5«7 

48 

slate 

398 

870,403 

specular  ore 

steel 

120,137 

186 

14 
5CT 

structural  materials 

tile 

MlcroUte 

772 

MiUerite 

724 

477 
669 
676 
701 

701,769 

782 

552 

693 

720 

752 

552 

7T2 

5ri2,776 

552 

790 

801 

810 

182 

118 
576 

Millstone ..,  ... 

713 

8 

581 

3,0,456 

In  Alabama 

Georfrla  .... . 

Missouri . ^ 

New  York 

581 
581 

570 
570 

450 

North  Carolina 

715 
719 

- - ....f . 

Ohio 

Pennsylvania 

681 

570 

460 

Tennessee ...........    . 

732 
741 

Virginia 

450 

Wyoming 

Milwaukee,  Wik,  coal  market 

103 

ItfS 
585 
110 
110 

102 

structural  materials  . . 

535 

401 

Mine  Ja  Motte.  Mo..  c<^ba.it 

421 
403 
431 

nickel . 

wolfram. 

MiT^Arfti  palntff 

920 
922 
547 
jilS 

524 
524 
364 

m 

702 
705 
174 

ns 

074 
078 
181 
07» 

616 
618 
020 
861 

506 

barytes 

?>80 
421 

518 

cobalt  oxide 

184 

graphite 

807 

INDEX. 


605 


1882. 

1888-*84 

1885. 

1886. 

1887. 

lfl8a 

188»-*90 

IfffnATAl  iMLlTitM.  fTnTvn*ta           

Paget. 

Paff€». 

P0g4t. 

PagM. 
703 
703 

708,710 
703 
707 
5 

713 
708 

712 
713 

706 
707 
718 
702 
707 
704 

Paget, 

S75 

075 

877 

676 

677 

8.8 

079 

675 

Paget. 

617 
616 
618 

02i 
6 

622 
616 

Paget. 

litharge........... ..i 

925 
926 

524 

526,520 

524 

520 

4 

582 
532 
526 
526 
532 
524 
520 
524 

611 

ocher*'    ... ............. 

508 

oran  flffl  iniiieTAi -,- 

611 

Paris  white 

920,980 
5 

501 
920,924 

9n 

928 

929 

924 

928 

927 

920 

920,931 

921 

512 

productloxi ...... 

xly 

4,6.508 

qalcksllY^yermllloii 

red  lead... . .. .- .... 

6ii 

(l^^eTl^P■..,.,r^        

slate         .................. 

terra  alba . .......... 

676 

877 

678 

674 

677 

675 

752 

756,810 

5,680 

796,800 

621 
622 
610 
616 
621 
617 

ultramarine....... 

Tjmhftr        _,  ^   ^   ,, 

white  lead .....b........ 

512 

whiting 

y.lnc  ^frh\tif^ 

irttch,  MtRsourl  -  -  -     ,                  -  -,  - 

soap .............. 

T72 
772 

774 
161 

waters,  byA.  C.  Peale 

5,7,078 

4,536 

5,7,10, 
715 

2,623 

4,'622 

WKC 

481 

wool ....... . .— . ... 

■flTMnralff  fOTifld   In    RiittA  nity.   Mont., 

382 

mines 

Stassf urt  salt  beds. . . 

631 

Mlntm?  law ^.- 

722 

historical  sketch ... 

988 

of  Alabama .. .. 

731 
731 
750 
746 
731 
730 
730 
731 
732 
731 
734 
759 
731 
730 
731 
720 

Georg^lA . - 

TlllTinifl 

Xn<iiA>na ,  ,- 

Kentucky .. ...... 

Maryland ......... 

MaR^S'f^imAAttR  .     ^    > ,  n . 

Mlchitran .— .. 

New  York 

North  Carolina .... 

Ohio 

PenTXRjivanla 

TennewMA 

Virginia 

'Wi^x>nsin ..... 

rights  of  aliens 

IfflnnAftnoliHn  Minn.,  coal  tradA_   .       . 

196 
527 

164 

Structural  materials 

398 

5SS 

If/mie^otA  aiKLtA - __    „_ 

787 

barvtes 

697 

748 

536,538 

7^7 

527,747 

748 

747 

748 

brick 

c. ...... 

561 

catllnlte 

498 

778 
672 

cement ... 

566 

551 

461 

chalcoclte 

697 

day 

OOAl 

698 

196 
195 
196 
196 
196 

receipts,  Diilnth 

164 

Minneapolis 

St.  Paul 

shipments  at  Minneapolis 

copper 

697 
697 
697 
698  . 
698 

748 

lire  clay 

* ••••••• 

flagging  stone 

748 

galena 

gold „ 

mm  mmmm  ** 

748 

747 

748 

747 

11 

39,748 

748 

748 

.538 

516,747 

748 

748 

granite 

638""" 

874,404 

gypsum 

698 

697 

120.608 

697 

471,696 

698 

hematite 

78 

18,78 
14,78 

17 

39 

Iron 

252 

267 

182 

10,17 
24,35,30 

ore . . 

kaolin 

lignite 

lime 

566 

540 

limestone 

45i;e97* 

698- 

697 

451 

373,404 

llmonite 

magnetic  iron  ore  i 

78 

marble 

Tnjn Aral  wat^jrs 

982 

538 

717 

684 
749 
749 
747 
643 
749 
748 
748 
748 

627,630 

529 

natural  gafl 

peat 

608 
496 

Pipestone., 

404 

potash  and  pearlash 

pyrites 

696 
697 

quartzite 

salt  brines 

sandstone 

451.  e97 

•*«• •••• 

532 

544 

374,404 

606 


INDEX. 


1882. 

1888-*84 

1886i 

18B6. 

1887. 

18B9-*90 

MlnnfMOtA.  nholl  iuatIs      ...........,.^,r- 

Paget. 

Paget. 

Paget. 

Paget. 

Paget. 

749 
749 
749 
749 

.... 

Paget. 

Paget. 

silver .. ................... 

696 
697 
696 
451 

_ 

slate..    .............. 

SDhalerite 

structural  materials 

582 

527 
39 

Mints,  coinaire  of  erold  and  silver .. 

63 
778,809 

Mlrabilite 

763 

Mispi<>)^pi  

617 

516 

In  Arizona  , 

760 
748 
072 

m% 

T70 

689 

694 

754 

705 

707 

711 

716 

727 

T73 

737 

742 

466,606 

698 

696 
707 
714 
721 
722 
738 
743 
753 
759 
761 
768 
773 

Colorado ..—..... 

Connecticut ...—..... 

Georgia .......... 

Idaho...... .......—...  - 

Maine 

Massachusetts . 

Montana 

New  Hamushire .... 

New  Jersey .... 

New  York 

North  Carolina............. 

Rhode  Island ...._-..—  . 

Utah 

796 

808 

536,749 

749 

750 

749 

749 

48 

749 

749 

749 

592.749 

684 

750 

Vermont ...... 

Virginia 

561,566 

coal ................ 

glass  sand. .....__.._. .. 

698 
699 

Hematite ...... .. 

lignite 

096 
608 
699 
524,698 

— 

limestone . .......... 

limonite ......... 

marl ... 

982 

458,464 
538 

717'""" 

506 
627,680 

mineral  waters 

522 

ocher 

699 

phosphate ....... 

453 

618 

pottery  clay 

470 

quartz 

750 

sand , 

699 

sandstone 

750 

structural  materials ... 

528 

umber 

713 

Mlflfloiiri  antimonial  lead  production 

660 

•  •     * 

arsenical  nickel ....... 

753 

752 

752 

752 

750,676 

752 

751 

!S»1.538 

762 

asbolite ..... .... 

701 
701 
701  ^ 
580,  te9 
701 
700 

a-sphaltUTU . . 

azurite , ... 

barvtes 

706 

618 

518 

bitumen .. ,.. 

bog  ore 

brick 

561,565 

brines 

buhrstones 

712 

cadmium  sulphide 

752 

750,758 

527.629 

750 

762 

750 

750.758 

171,272, 

750 

274 

calamine 

699 

cement 

551 

461 

cerus.site 

699 
701 
699 

chalcocite 

chalcopyrlte 

^ 

.^..•... 

clay 

iod,285 

287 

198 

171.285 

199 

200 

285 

110 

ooal 

6,34,61, 
699 

12,51 
52 

tl,35 

230,286 

147.226 

analyses .^ 

prices 

production 

52 

281 

278 

147.226 

receipts  St.  Louis 

166 

shipments 

282 
260 

768 

752 
383,405 

Si""- 

147,286 

value 

147. 28B 

cobalt  and  nickel 

701 
701 
130 

216.230. 

701 

607 

545 

362 

124 

oobaltite 

ooke 

401 
112 

199,396, 
410 
54   . 

copper 

329,842 

210 

60 

copperas 

feldspar 

528 

Are  briok  and  clay 

466,099 
699 

541 
T50 

flagging  stone 

fluorspar 

777 

galena 

700 

750 
752 
758 

1751 

glass  sand...... 

gold 

701 
700 

granite 

*«*M  **«w 

1533  "" 

374.405 

INDEX. 


607 


• 

1882. 

1883-*84 

1886. 

1886. 

1887. 

1888. 

188O-'00 

Mliifloiiii  (rrffATiodrltA          ....... 

Paget. 
701 
701 
700 
702 

125,700 
702 
702 

312,099, 
702 

Pages. 

Pages. 

Paget. 

Paget. 
762 
762 
751 
753 
11,46 
761 
753 
110,780 

Paget. 

Paget. 

irvnsum                       ... 

hem&tit-e            _       - ...... 

40 

hTdrozlncito           .. ..... 

Iron . .- .--.-. 

252,268 

182 

18 
14,97 

14,28 

10,12,17 

ores . .- .......... 

24,86.40 

kaolin             

lead 

414,416, 
426 

260 

147 

80 

B66 

640 

80 

linie                           ........ 

limestone ..........  --,-■»- 

461,700, 

702 

700 

596 

701 

702 

641 
07 

616,761 

761 
758 
751 
768 

878,406 

Umonite       ......c..-,  

llthoflrranliic  stone      

936 

maimetic  iron  ore   

inftiarhit<6     .......... -.-- 

manfirfbnese ..-..-  - 

346 

marble        ....................... 

451,701 
701 

620,761 

752 

752 

664 

496 

763 

758 

750,753 

millstone    .- 

mineral  pitch  ... ........ ........ 

waters .... .......... 

962 

638 

161 

n7 

027,630 

622 

natural  sras 

nickel ......... ............ 

702 
702 
702 

539 

110 

124 

ocher .- 

709 

608 

onyx       ......................... 

406 

netroleum 

220 

292,861, 

notter's  day................... 

470 
7U2 

M 

753 
750 
763 
762 
752 
763 
752 

nyri tons  copper ............... 

pyrom  rph'fe 

702 
701 
702 
702 
701 
451,701 

quartz............................ 

843 

........ 

saltpeter 

sand ...-.-.-. .......... 

sandstone 

538 

374,406 

sewer  pipe   roductlon  

701 

sld  rite 

702 
702 
702 
701 
701 
120 
136,702 

753 

763 

753 

752 

752 

11 

11 

509 

silver      ^  ..X ...V 

smal  ite ....... 

smithsonite .. . ......... 

762 

sphalerite ......— 

steel 

184,186 
184 

18 
18 
633 

14 
14 
528 

12 

rails 

IS 

■tractur.il  materials 

tin  ore 

602 
470 

zinc .*..^-x 

347.866, 

099,701 

103 

114 

166 

760,753 

02 

201 
522 

88 

IfoMle.  Ala.,  c^ai  fcr«ii^« . 

107 

Btnictural  material  * 

fiC7 

«?98,700 
745 
785 

Molybdate  of  lead.  Ari7.  n  • , ^^ 

762,764 
095 

Mas  ach  setts  ........ 

Pennsylva  ia 

Ut  h 

774 

Molybdenite 

382,617 

Ill  ArW-f^na 

764 

753 

673 

676 

771 

446,680 

692 

446,706 

708 

712 

717 

726 

727 

735 

444,774 

699 
713 
715 

ra 

724 
739 
742 

759 

762 
709 
T74 
784 
786 

Colorado 

Connecticut ................ 

Wah » 

Ma  yland 

New  Jersey 

Nort    Carolina .... 

P  nnsylvanl i...... 

Rhode' Island 

Texas . 

Utah 

1795 
772 

Monsislte,  Non  h  Oarolina 

Mnnt4|Ji%  antimony 

141 

754 
754 

753 
753 

arsen  'pyrlte 

bismuth .............. 

389 

bornl^e 

754 

2.54 
754 

753 

Bu  te  City  mines 

374 

oerar>^rite 

753 

754 

754 

754 

171,276, 

764 

chalco  ite 

754 
754 
7,61,766 

coal 

12.62 

ll.W.83^ 

230,282, 

280 

147,228 

608 


INDEX. 


1882. 

1883-'84 

1886. 

1886. 

1887. 

1888. 

1880-^ 

Molltftn&  COftI    2lT1Aly86fl    .................V 

JPoffei. 

Paget. 
58 
52 

Poffet. 

Paget. 
285 
288 
282 

280.282, 
288 

282,288 
878,402 

112,117 

Paget. 

276"""* 

888,"4d6' 

74,768 

Paget. 
201 
280 
202 

171.806, 
280.201 
280 

306.400, 
412 
2.67 

Pag^ 

fields 

znlnes  and  localities . 

production .... 

58 

1«7,226 

value.. ................. 

147,228 

coke .- 

140,152, 

168 

820,886 

736 
702 
783 

77,82.02 
210,215 

cojiper  ores ..— .. 

216,224, 
754 

^_ 

oonidnm  cryiftaifp  ............ . 

crucible  manufacture ..... 

diamond --_.....-....... 

fahlerz , 

766 
542 

flr©  brick  and  clay 

472 

587 
755 

172, 178, 
182,766 
490 

702 

fluorspar  .... ........ 

iralena..... . 

754 
50,754 

ffold ....— 

812 

200 

106 

86 

40 

quartz ... .... 

granite ............ ........ 

374,406 

prypsTim 

528 
147,755 

818 
286 

fron. 

106 

754 

84 

1 
80 

ore 

24,40 

lead 

811 

416,422 

297 

100,754 

754 

109 

754 

756 

80 

carbonate 

production 

422 

297 

60 

telluride 

lignite 

756 

Ume . .... 

666 

873.408 

limestone ........... ,.. 

373,406 

malachite ...........J.. 

756 
756 

• 

754 

144,754 
687 
768 

Tna-nf^f^nPRA  or*»«  ..  ,..,rr --.-.... 

068 

840 
638 

180 
720 

• 

inlnAra.1  w^tern  , . ,,.. . 

680 

mlsDlckel . 

754 
401 
756 
402 
755 
756 

moss  agate 

nagyagite ..... . 

754 

jMrldot ...... 

pyrargyrite 

754 
754 
786 

pyrites ....... 

rhodonite ...— 

766 

salt 

541 

sandstone ..... 

878,406 

sapphire . 

485 

172,176, 
182,764 
756 

786 
812 

silver 

200 

106 

50,768 

755 

754 

80 

40 

sphalerite.... . .. 

telluride  of  lead , 

t^llnriiim  ,.,  , ,,„ 

447 
756 

tetrahedrlie 

755 

tin  ore 

618 

Montgomery,  Ala.,  structural  materials. 

507 
674 

522 

Moonstone 

406 
254 

770 

Moonta  Coppermine,  South  Australia 

Moreman,  ivy.,  natural  gas  well 

606 

Morrlsey  diamond 

720 

Morrison.  Colo.,  fire  clay  from 

473 
504 

401 

Moses,  Otto  A.,  on  South  Carolina  phos- 
phates. 
Moss  agate ....................... 

760,781 

604 

566,711, 

810 

641 

754 

10 

664 

446 

Muriate  of  potash 

Nagyagite.  Montana 

755 

134 

428 

389,806 

497 

Nafis imr.rrriir.rr".'"."! 

2S0 

185,187 

11,10 

12 

18 

Napa,  Cal.,  chromium 

'  consolidated  qulcksUver  xntne. 

161 

110 

80 

D6 

Natrolite ' 

774 

Natiiirai  nnicA,  V^rglnJa .  . , ,.. 

803 
404 
466 
464 
26,466 

gas 

233,235 

156 

488 

493 
488 
400 
501 
180 

407 
480 

481,510 

496,"4do' 
482,484 

866 

capltid  invested  in 

300 

chief  sources  of  supply 

236 
233 

162 
156 

coal  displaced  by......... 

367 

coke 

enTummptlfm ,. 

288 

166 

24,27. 
466.548 

481.488, 
504 

306 

economies  in  the  use  of 

geological  distribution 

296 
238 
236,243 

166'""' 

161 

464,475 

25 

404 

498 

499.706 

481,600 
486^488 

Bl*»trofy 

In  AlahftT^ft  ,.^^^^.,^^  ^^    ^ 

Arkansas................... 

Califomia 

236 
243 

161 

500 

China 

Colorado 

161 
161.168 

«««•«••• 

498,718 

5iQ""' 

*T**"*** 

Dakota 

236,'248 

-  -  - ,,., 

INDEX. 


609 


• 

1882. 

1883-*84 

1885. 

1886. 

1887. 

1888. 

]889-*90 

Fages. 

PagM. 
236,248 
248 

Pagst. 
166,168 
101 

161 

Pages. 
511 
506 

618 

Paget. 
466,726 

Paget. 
488^ 
499 

Paget. 
367 

807 

Iowa........... . 

Japan     . .... 

511 
488 

481, 497, 
506 

236,243 
236,242 

161,168 

161 

161 

514 

166,496, 

733 

489,735 

807 

Kentucky 

liOTxlslana 

- 

Michigan .... 

518 

749 

495 
464,709 

26,464, 

482,776 

24,464, 

474,782 

501 

488 

867 

Minnesota 

Bflssouri 

161 

156,166, 

170 

156, 161, 

166,172 

166,167, 

171 

504 
491,602 

New  York...! 

238,243 
238,242 
288,248 

489 

484,489, 
496 

384,481, 
489 

807 

Ohio 

807 

Pennflylyanla 

867 

Qnehec 

Rnssia,  Bakn  district 

243 

Tennessee 

161 
161 
156,173 

161 
161 

516 

504 

492 

510 

Utah 

Went  Virerinla 

233,242 

28,466, 
484    . 

488 

867 

Wisconsin ". 

Wyoming..*. 

Industry,   Bowling   Green, 

408 

491 
493 
494 

494 

Ohio. 
Ftndlay,  Ohio 

Foetona,  Ohio . . . 

North  Baltimore, 

Ohio. 
T*ffln,  Ohio  , 

Dlpe  lines 

866 

jr.  W-V                     -WW   ........ ....... ...... 

j^ces ....... ............ 

150 
2,6,9, 

ivr 

176 

496 
3,7,10 

478 
M.465, 

486.'664' 

900 

production ........ . 

8.7,10 

866 

storage 

transi>ortation 

...^.... 

493 

497 

498 

uses 

242 

169,172, 

174 

176 

24,27 

536,"mr' 
766 

171,276, 
756 

834,485 

487 
561 

waste .......................... 

Nehnuika.  lt>rtck r..... 

clay 

46r,708 
34,702 

703 

703 

703 

703 

120.125 

133 

451,703 

703 

coal -.— 

55 

171,206, 
292 

147,281 

salena .................... . 

gold .. .. .... 

o**          ..--••..».    .................. 

gypsum ...................... 

623 

756 

hematite 

iron  and  Rt4»ei ...  ^ 

186 

18 

11 
766 

limesVJTie 

540 

378,408 

llmonlte 

llthoinraphlo  stone 

756 

marble........ 

451 
703 

marl : 

756 

mineral  waten* 

988 

630 

622 

ocher  ...... ..— 

708 
703 
703 

756 
756 
756 
755 
510 

neat .. 

salt 

843 

sandstone 

structural  materials 

534 

529 

isincblende..... ... .... 

703 

NeTiida. *inwi     _--       -  _^  --  _  -       .  .... 

681 

amethrst 

751 

aiigiAsit«  -       _                 ^ ...... . 

772 

438,772 
5R8 
772 

........ 

756 
757 

antimony 

642 
918 

141 

ahestos.I. 

aiurlte 

756 
756 
756 

4 

tMirytes .. ....... 

borate  of  Ume 

772 

566. 568, 
670,  W3, 
676 

601,772 
772 

borax 

859 

491 

078 

494 

carbonate  of  soda ., 

oeruslte  .............. .. .... 

756 

chal^j^ouv.---.- n . .:  -          ...... 

787 

cinnabar ,.,. 

772 

756 

citriuft - 

761 

day  .  .  ......... 

702 

755 
757 

v>«nj  .............. . . . 

ooal 

40 
861 

cobalt  ores 

5i6"  ■ 

620 

.••...*• 

778  MIN 39 


610 


INDEX. 


1882. 

188S-*84 

1885. 

1886. 

1887. 

1888. 

t88O-*80 

Nevada  coDPor..... ..................... 

Pages. 
216,280, 
772 

Paget. 
329,342 

785 

Pages. 
210 

Pages, 
112 

Pages. 
69,797 

Pagss. 
60 

Paam. 
60 

corunduixi                           _     

flT&ldTlft --- 

772 

756 

ffarnot  _        .           ._..__.. 

746 
812 

Kold  .... .... ..... .-_- 

72,176, 
182 

200 

104 

59,756 

36 

40 

mranlte      .-.    .  .................. 

874.400 

firraDbite       ---. ...:..... 

772 

529,772 

772 

479 

772 

309 

916 
813 

757 

sryDsuni        .    ..    ............ 

nematite  ...             ...-...__.-.-.. 

757 
554 

797 
104,756 

756 
756 
^7 
519 

Infusorial  earth  ..  ..__.__....._.. 

720 

58R 

k... .... 

Iron  ores     .......  ............. 

lead........ - .... ... 

250,412, 
i2& 

250 

140,143 

a6 

80 

lime  borate...... ............ 

inalachit<ft     ..  ...  .  ............. 

772 
426 

457 
583 
772 

777 
554 

manganese  ores 

806,349 

124,128 

127,184 

marble        .  ^    -, 

mica             --  .........  ......... 

911 

619 

mineral  soap 

waters 

766 
680 

797 

963 
539 

539 

716 
171 

630 
100 

SSS 

nickel _ — . 

404,772 
599 

124 

nitrate  of  soda   '      ....... 

opal-.-—-.-. . . 

760 
753 

prase . — 

nyrltes . ... 

772 

797 

quartz . .. 

753 
847 

salt 

532,643, 
772 

488 

628,688 

611,756 

646 

521 

59,756 

757 

756 

797 

797 

767 

507 

481 

saltpeter ...—..—— 

sanastone .-.. 

• 

88 

374,400 

silver... 

172,182 

312 

200 

106 

tf 

slate 

soda  carbonate 

sulphate . 

stibnite 

772 
578,772 

sulphur .—.—-— — 

866 

• 

496 

644 
646 

tellurium 

thenardite  --— - . 

772 
772 
772 
772 
493 
772 
396 
297 

757 
797 
756 
756 
797 
756 

thlnolite 

trachyte... 

trona . . 

turquois. 

768 

ulexite 

New  Almaden.  Cal.,  Quicksilver  mines . 

503,535 

167 

95 

Newark,  N.  J.,  bluestone  manufacture... 

structural  material 

526 

New  Bedford,  Mass.,  structural  mate- 

506 

rials. 
Newberry,  J.  S.,  on  the  origin  of  salt 

beds. 
Newbury,  Spencer  B.,  hydraulic  cement.. 

884 

461 

New  Tlrimffwiftk,  antlmnny   ^ 

646""" 

manganese 

• 

135 

no 

861 

130 

New  Caledonia,  nickel. 

406  ■"" 
4 

299 

New  England,  coal  basin 

146 

copper 

76 
U 

769'""* 

iron  and  steel 

127 
297 
706 
487 
706 
705 
705 
706 
703 

17 
128 

2S 
78 

IS 

Newfoundland  copi>er 

856,873 
760 

506 

New  Hampshire,  amethyst 

aquamarine. •. 

arsenopyrlte 

759 
759 
759 
759 
797 
536 
759 
750 
797 
797 

azurite 

beryl 

bismuth 

bomlte 

brick 

561,666 

casslterlte 

TO 

705 
703 
230,703 

cinnamon  stone 

chalcopyrite 

copper 

329 
766 

210 

US 

64 

60 

epiaote 

essonfte 

488  ""' 

705 

704 

587,705 

704 

488, 7aT 

176,704 

704 

704 

769 

759 

769 

750 

797 

759 

758 

514.758 

672.758 

652 

7S0 

feldspar 

'  flapKiTij?  stone 

fluorspar 

602 

galena 

garnet 

746 

gold 

granite 

530,537 
686 

636,589 

374,400 

graphite 

grindstones 

bemaiitie ..... 

S» 

k>'^s««»*« 

«»««^»«* 

-,,,,., 

INDEZ. 


611 


. 

1882. 

188S-'84 

1886i 

1886L 

1887. 

1888. 

188O-*90 

w«w  F»»"P6hlTP,  MnrrwiA  , 

Pages, 
704 

FOffM. 

Paget. 

Paget. 

Paget. 

Paget. 

Paget, 

infusorial  earth 

756 

iolite 

748 

Iron - 

705 

120,706 

706 

704 

706 

524,705 

583,704 

17 
42 
652 

769 

760 

758 

760 

750 

660,671, 

757 

684 

760 

750 

553 

768 

750 

.. 

ores 

pyrites 

malacnitff   

tnanranese 

551 

342 

marl. 

i' 

mica 

007 
983 

518 
539 

717 

614 
627,630 

mineral  waters .... 

522 

mlBptci^el-- 

706 
446,705 

molybdenite 

novA<riUlte , 

483 

500 

ocher 

704 
706 

peat 

phenacite . 

•"•• "•"• 

681 

pyrites 

706 
706 
704 

877 

501 

668 

760 
760 
768 

pTroloslte ..-—... 

quartz 

rhodonite 

766 

sandstone 

374,400 

silver 

176 
706 
706 

slate 

760 
760 

• 

sphalerite 

stauroUte — ... 

743 

186 

steel... 

17 
580 

11 

14 

structural  materials 

- 

talc 

704 
705 

607 

......rw. 

758 
750 

tin  ore 

topaz  

581 

tripollte 

704 

768 
760 
760 

wad 

...j». 

zlncblende 

706 

New  HaTen,  Conn.,  structural  materials. . 

522 
161 

681 

New  Idrla,  California,  quicksilver 

390,304, 
396 
606 
498,706 

98 

96 

040 
770 
761 
T76 
T75 

amb«fr ,. 

762 

amethyst , 

- 

apatite 

521,707 

761 

apophyllite —....... 

arsenopyrite... .............. 

707 

588,707 
707 
707 

761 
761 
761 
761 

asbestos .-....—-..-...... 

913 

• *^* «•*• 

azurite 

barytes 

bluestone 

870,411 

brick 

696 

416 

536,538 

761 

760 

761 

761 

760 

781 

561 

brudte 

707 
706 
707 
707 

calamine 

ehalcopyrite , 

ehrysocolla 

clay 

ffr7, 696 

coal 

707 

oolophonite 

747 

oopper 

217,264, 
707 

76i 

eroddolite  .1 

776 
698 
699 
766 

earthenware 

encaustic  tile 

• 

epldote 

erubesclte 

708 

706 

706 

706 

706 

708 

706 

706 

590,706 

706 

708 

125,706 

117,130, 

TOB 

493 

707 

706,708 

708 

707 

761 

540 

780 

760 

761 

762 

760 

760 

762 

760 

762 

11 

16,44, 

760 

fire  brick  and  fire  clay 

flagging  stone 

697 

418 

••••"••*• 

566 

fnmkllnitA  ., 

773 

^ 

gClena 

garnet 

gneiss 

granite , 

536 

374,410 

graphite 

hematite 

i4,'28*"' 

17 

39 

Inf^soi^a)  earth , 

587 

18,50* 

50 

iron 

252 
263,274 

182 
188 

10,17 

ore .— 

24,36 

Isopyre 

kaolin 

(W7 

760 
761 

lead 

lignite 

llmft  .                 . ,, . 

556 

phosphate 

761 
760 

limestone „ 

706 

373,410 

analysis 

«*«»•**« 

410 

612 


INDEX. 


1882. 

1883-*84 

1885. 

1886. 

1887. 

1888. 

im»-*90 

Nftw  JorsfiT  llmoiilt^  ................^..^^.r 

Paget. 
707 
708 
707 
707 
708 

Paget. 

Paget. 

Paget. 
62 

Paget. 
760 
762 
762 
761 
768 

Paget. 

Paget. 

maimcwit^. ....... +,-.-,.-,-      ,-- 

TnH.ini4^fl1iiin  HAltn    ... 

iTiAfiTiAtic  Iron  on .........,,- 

TnanfTATKMio  .  . 

336 

marbl6            

707 
622,707 

761 

6,8,602, 
761 

marl.... ............ 

808 

5,8,464 

7,619 

ni 

506 

451 

• 

mfttAlllOrDalnt. ...... ......... 

610 

mica ,..r-.-    .^.^.- 

708 

762 

761 

762 

630 

Xnlnf^rftl  v^a-l^rfk  ,^..       .-  -  - 

083 

720 

530 

inlfiT>lckl<^        ................ 

707 
708 

molyM^nltie 

natrol1t4 , 

774 
609 
957 

omamoxital  Dottcrv ........ 

ozocerite .— . . ..... 

•••^•••« 

jx>tteiy  cday 

Iffflhnfte ,. 

460 
493 
708 
490 

420 

pyrites...... ..... ..— . 

762 

quartz- 

762 
766 

fbofloTi^te - ... 

rubles .— .. ....... 

485 

461,706 
486,708 
708 

sandstone ........'.... 

761 
762 
762 

374,410 

sapphire .. . 

serpentine..... .. ...... 

776 
TOl 

sewer  nlpe  production 

428 
532 

676 
712 

ffl^nna 

silyer .............. 

708 

452,  707 

1707 

708 

485 

137 

762 
761 
761 
762 

slate 

Bi7 

876.410 

STnHYifioiiite     ..... 

sphalerite .... . 

spinel ... 

737 
606 

steel 

184 

18 

11 

14 

12 

stoneware  production   

structural  materials .... 

635 

762 

762 

629 

ffXxt^^'nU^ ^^^  ^ 

708 
708 

talc 

762 

terra-cotta  lumber  _ 

697 
099 
599 

422 

606 

tile 

tin  ore 

tripolite 

708 

496,707 
360,706. 
707 

762 
761 
44,761 

wlUemite 

773 

476,564, 
773 
661,741 

ainc 

zircon ...^^ 

New  Lisbon  hydraulic  cement...! " 

461 

New  Mexico  anthracite  coal 

fees  * 

756 
756 
756 

67 

40 

288 

763 

762 

782 

782 

627 

782 

782 

763 

783 

763 

171,278, 

764 

283 

argentite .... 

BSUritA _,^ 

bomlte .. 

oement IIII 

551 

461 

cerarcryrite .. 

756 

756 

756 

756 

766,758 

662,797 

cerussite 

chalcocite  ...^ .    . 

chalcopy  rite „ 

chryfloc^iia-.^^^^    .,. 

coal 

56,170 

646 

149,170 
339,340 

40 

230,288 

m,206. 
292 

147,281 

cobalt . 

coke — .— — 

98 
210 

378,402 
112 

383,406 

76.762 
764 

763 

783 
763 

305,412 
50 

copper 

216,766 
757 
472 
575,687 

60 

fahierz 

fireclay 

787 

618 

970 

570 

fluorspar 

gahnite I  ."' 

galena . .. 

757 

487 

172,182, 

787 

500 

528,758 

147,758 

garnet 

581 
36 

-w-.  .... 

gold 

812 

200 

106 

50,763 

40 

graphite 

gypsum ..--.-......._... 

819 

783 
764 

hematite 

........40 

lpfT^j!for1al  earth 

587 

Iron 

147          286 
147,757  285 

704 
763 

ores ... 

196 

24.40 

jasiMr -.-.- 

763 

Vupfenilckel .. ... 

......  . 

758 
313 
757 

766 
110 
763 
764 
763 
764 
764 

lesid .... .. 

416,425 

258 

146 

89 

80 

lignite        .. 

limestone 

373.411 

llmonlte    ... 

767 
758 
767 

masm<)t1c  iron  ore . 

--r»-i-i-» 

malachite 

I" 

........ 

««••«•«« 

..••••.. 

imDEX. 


613 


1882. 

1883-'b4 

1885. 

18R6. 

1887. 

1888. 

188^*90 

New  Mexico  marble 

Paget. 
454 
757 
583,758 

Pag«8. 

Pagt». 

Paget. 

Paget. 
764 
764 

660,766 
6R5 
766 

Paget. 

Paget. 

massicot 

mica 

911 
983 
538 
772 

518 
539 

m 

616 
627,690 

mineral  waters .......... 

522 

nickel  ores ._ 

758 

obsidian 

peridot 

492 
211 
757 
757 
387 

I)etroleum.. 

365 

pyrarjryrlt« 

764 
764 

pS'rites 

quicksilver 

rlcollte 

. 

411 

salt 

542,757 

843 

768 

san'IfttoTie 

374,411 

sappbire 

485 
758 

172, 182. 
756 

Biderite 

766 
69,762 

silver 

312 

200 
496 

105 

86 

49 

snlpbur 

tetrahedrlte 

757 

756 

486 

48'!,  493, 

757 

757 

103 

764 
763 

tin  ore 

topaz 

turquois 

768 

764 
764 

582 

201 

525 
533 

yJncblftTide ^ 

88 

New  Orleans,  La.,  coal  trade 

167 

structural  materials , 

509 

Ne\^TX)rt,  R.  I.,  structural  m.aterlals 

New  Quebrada  copper... 

128 

73 

New  South  Wales  antimony 

618 

chrome  iron  ore ' 

121 

iron  ore  industry 

111 
407 

nickel 

539 
620 

593,619 
756 

tin  exports 

ore 

New  York  affate 

alum 

606 

anthracite  coal  trade 

186 

151 

apatite 521,711 

768 
768 
766 

asbestos  

588,706 

913 
766 

763 

740 
654 

axlnlte 

barytes 

5^0,711 

525 

706 

768 

basanite 

beryl 

bismuth 

bluestone.: 

711 
710 

767 

766 

769 

536,539 

766 

376,' 412" 

bog  iron  ore 

manganese 

brick 

695,710 

416 

........ 

562 

brine  springs 

brooklte 

772 
712 

buhrstones _ 

building  stone 

477 

428 
397 

^ 

562 

768 

768 

527,629 

768 

576 
529 

456 
373,411 

calcareous  tufa 

71  i 

711 

calcite 

cement 

671 

• 

556 

551 

461 

oerussite 

711 

chalcedony 

758 

chalcopyrlte ^ 

711 

768 

chondrodite 

767 

chrome  iron  ore 

712 

768 

chromium 

569 
736 

chrysoberyl 

coal 

189,712 

768 

178,185 

IM 

*** 

colophonlte 

747 

copper 

711 
607 
476 
489 
496 

768" 

copperas 

corundum i 

766 

457 

danburite 

748 
769^ 

dlopeide 

dumortlerlte 

582 

emery 

::::::::  :  :: 

765 

765 

765 

765 

768 

7(58 

766 

766 

672,679, 

765 

766 

766 

feldspar 

708 

708 

708 

587,712 

712 

933 

701 

fire  brick  and  clay 

566 

flagging  stone 

fluorspar 

776 

588 

galena 

garnet  

granite 

709 
590,709 

5-26,709 
709 

&36 

374,411 
607 

graphite 

916 

809 

533 
460 

718 

48 

gypsum 

466 

hemaUte 

40 

614 


INDEX. 


1888. 

1888-*84 

1885. 

18R6. 

1887. 

IHRRw 

18BO-*90 

vaw  York  hyalite          

Pages. 

Paget. 
761 

Pages. 

Paget. 

Paget. 

Paget. 

Pagtt, 

Iodine ........................ 

aM 

Iron..... — ...... 

26,709 

117,120, 

137 

492 

460,700 

496 

711 

252 
263, 2n 

762 

162 

18,43 
43 

11,707 
48,706 

14.23 
760 

10,  IT 

ores........................ 

24,40 

JftffTMT.  .............. 1^  -, - 

kaolin........................ 

766 

572 

labradorlte... ...... ............ 

728.760 

lead. ..........^. ......... ....... 

2,768 

768 

709 

533 

766 

760 

760 

760 

618,707 

707 

white 

...... . . 

lignite 

712 

711 

461,709 

709 

712 

713 

461,710 

524,710 

linie ......  ................-•---' 

566 

666 

540 

limestone ..............' 

373,413 

limonite ... . . 

magnesite ... .... .. 

Tnflfnflran«^»e 

551 

marble 

541 

541  , 

3:r5,414 

Tn<*>i^l   , ...-.,,, 

meerschaum . 

781 

menaccanite  .. ..... .. 

712 

700 

motalll'*-  pj*tT>t 

711 

|510 

mica 

712 
712 
477 

760 

760 

562 

686 

768 

709 

464,707 

709 

millerite 

.-.^.... 

millstones 

712 
983 

428 
539 

581 
717 

576 
627,690 

466 

mineral  waters 

522 

rni^plflrftl  

711 
712 

molybdenite... ............ 

natural  gas... 

233 

1^^174* 



489 
106 

307 

nickel 

712 

noyaculite....... 

691 
709 

ocher .... 

ioo 

peat 

715 

707 

Deristerite ..... . 

771 
214 

petroleuTn . . . , , --    - 

180,221, 
710,712 

442 

438,707^ 
766 

442 

298,313 

plaster — ... 

Portland  cement 

656 

403 

I>ota8h 

643 

potteries  .. 

572 

prase 

763 
870 

749,755 
830 

»ww  »w** 

pyrites  ... 

712 

710 

532,709 

5.38 

537 

604 

760 

489,707 
611,765 

quartz ..... . ...... 

salt 

476 

028.632 

507 

482,484 

prices ........-- 

production 

628,'632" 

632 

640 

614 

616 

520,707 

760 

600 
600 
644 

483 

wells 

HandBtnnA ,. 

710 
712 

874, 411 

8er];)entiDe . 

776 
701 

sewer  pipe ..... .. 

570 

Biderite 

711 

707*"'" 

silicifled  coral 

758 

slate .............. 

452,711 
713 

398 

713 

522,768 
709 

376,414 

sphalerite 

spinel  

737 

steel -- 

110 
582 

184,186 

18 

099 

623 

11 

14 

12 

strontianite 

structural  materials  1 

610 

529 

sulphur 

978 

864 
T71 

599 

746 

ffi.inAt<)nA 

talc 

711 

5»i 

^. .... . . 

768 

470 

tin  ore 

tourmaline 

488 
711 

769 
768 
708 
708 
768 
760 

582 

trap  rock 

travestine 

tufa,  calcareous 

wad 

713 
713 

487 
297 
102 

zincblende 

zircon 

661 

New  Tork  City  bluestone  manufacture. . 

• 

coal  trade 

75 

176 

178 
530 

151 

structural  materials 

524 
235 
207 

New  Zealand  coal 

11 

manganese 

142 
473 

130 

petroleum 

.... .... 

232 
577 

platinum 

quicksilver  exports 

390 

" 

Niagara  Falls.  N.  Y.,  struct lu-al  materials. 

510 
713 
716 
753 
766 
126 

Nlccollte  in  Colorado... 

753 

673 
702 
758 
399 
411 

Connecticut 

Missouri 

New  Mexico 

•■•" •*• ■ 

Nickel 

alloys 

537 

297 
365,391 

109 

Itoe 

116 

134 

wnmoniiim  8Ulphat>e 

2;ioe 

» 

■■*■••■■ 

INDEX. 


615 


1882. 

188B-*84 

1886. 

1R86. 

1887. 

1888. 

l889-*90 

Nlckel.oensnB  statistics  .. ............. 

Pages. 

Paget. 

Page$. 

Pagee, 

Paget. 

Paget. 

Paget. 
126 

coinage 

412 
413 

5SR 

102 

173 

~  In  Belfriuxn ..........— 

England -.......-.—. 

173 
173 

Gtorman  Empire 

^CminiTnption ,.n... 

413 

537 

541 

543 

537,542 

539 

543 

crucibles — . 

exports .— r 

298 

171 

VSB! 

100 
118 

126 

extrartloTi     a              .. 

forelim  sonroes....... ........ 

406 
410 

299 
298 

ImportB . . .  „ ,  ^ 

171 

126 
128 

106 

126 

in  Xrkansas .— . 

Aiifftria*HTinirarT 

410 

404 

103,759 

40-i 

404 

401 

365 

BrItiAh  PnlflTphia 

Cft]*foni*a 

539 

706 

Canada 

110 

125 

Colorado ...... 

539 
539 

125 

Connecticut 

Dakota : 

718 
767 

109 

England 

404,772 
410 

539 

Euroi)6 ...... .......... 

• 

Prance 

510 
540 

Germany..,..  .....  ...x....... 

Idaho 

126 

Italy _ 

4l6" 

403 

403,702 

410 

404 

406 

Michigan 

MisBOuri I... 

539 

758 

124 

Nassau 

Nevada  

539 

539"""' 

539 

297 

299 

171 

........ 

109 

124 

New  Caledonia 

New  Mexico .... 

New  South  Wales 

407 

712 

New  York 

109 
109 

North  Carolina 

170 

127 

125 

Norway 

410 

403,773 

404,726 

410 

406 

Oregon 

539 
537 

171 

127,778 
784 

109 

Pennsylvania 

124 

Russia 

Saxony  .......       .„     .       — 

South  l>akota I 

125 

Spain 

407 
406 
738 

Sweden 

Vermont 

Industry 

110 

metallurgy 

415 

540 
539 

new  discoveries 

297 

171 
170 

173 
172 

169 

127 
721 

109 

125 

ores 

399,403,' 

778 

411 

407 

XTT,406 

409 

plate 

541 
S,'6,'5»7' 

297 

2,5,297 

prices 

127 
2.6.8 

701,769, 
782 

production 

2.106 

2,6.124 

Bolphlde 

uses 

411 
407 
405 

541 

301 

116 

Talues 

170 

712 

127 

Nlokeliferous  pyrites 

N^grar  Hill,  Wyoming,  tin  ,      ^  _^    ^ 

613 

148 

Niter 

507 

671 

679 

681 

686 

702 

7S3 

735      . 

775- 

744 

599 

in  Arkaneas 

702 
727 
730 
735 
753 
791 
^794 
706 
806 

Illinois 

Indiana 

Kentucky 

Missouri 

Tennessee 

Texas 

Utah 

••"•"  •  — -  • 

West  Virginia 

Nitrate  of  soda 

966** 

465 
465 

Nitrogen  In  fertilizers 

816     - 

North  Baltimore,  Ohio,  natural  gas 

494 

North  Carolina  agalmatollte 

713 
713 

769 
769 
769 

agate 

767 

allanite 

amazon  stone 

405 

amethyst 

725 

anthracite  coal 

773 

antimony 

716 

487 

713 

716 

588.659, 

713 

716 

aquamarine 

770 

argentite 

.... 

arsenopyrite 

773 
769,773 

773 

asbestos 

913 

uurlte 

616 


INDEX. 


1882. 

lH83-'84 

1885. 

1886. 

1887. 

1RR8. 

188^^ 

WtiFiAi  CSaj  ollnn.  bamliaTdtlla               .  . 

Paget. 
718 

580,660, 
713 

715 

Pages. 

Paget. 

Paget. 

Paget. 
773 
770 

770 

Paget. 

Paget. 

b&rvtea ......          .._.. 

922 

725,739 
654 

586 

706 

680 

613 

l>eryl. .................... - 

bismuth        .............. 

« 

bitumen. 

716 
713 

T78 
770,778 

bomJte        ............ 

brick       

662 
878 

brines           .............. 

773 

772 

778 
778 

bulirstones 

525,715 
525,715 

712 

681 

cAlrar^'^u**  marls  .... 

cassiterlte      ............. 

791 

cenissite 

716 

clialcedoiiy    ............. 

767 

chalcoclto       

718"" 
713 

428,716 
716 

770 
770 
773 
778 

chalcopyrite .. .... 

Ch"»'OmP  iron  ore 

560 

chrysocolla 

chrysoprase 

760 
751 

citrine 

clay 

717 

7.34,713 

231,713 

773 

279,773 
76,770 
770 

VM«^      .......                                 .......... 

coal 

50 

41 

228 

146,284 

copper 

ore.    . 

ooprolitic  marl 

791 
715,738 

775 

comndum 

crocldolite 

477,666, 
714 

420 

686 

668,770 

577 

4S7 

cuprite 

714 
716,484 

778 
778 

diamond 

799 

7:« 

725,734 

dlaspore 

emerald 

487,500 
714 

779 
770,778 

560 

emery 

epldote 

766 
741 

euclase 

feldspar 

717 

70; 

618 

778 
602 

778 

774 

fertilizers ^. 

449,469 

505 
660 

lire  brick  and  clay 

trelberglte . 

4*5,717 

718 

gahnlte 

737 

galena 

714 

488.660 

488,661 

173, 176, 

714 

714 

500,714 

714 

501 

770 

garnet 

746 

gems 

gold y.... 

granite 

312 

200 

104 
538 

68,770 

771 

672,771 
771,774 
778 

96 
689 

40 
374,414 

graphite 

hematite 

hiddenlte 

748 
761 
246,263 

hyalite 

toon 

131,716 

182 

83,82 

11,771 
774 
49 
772,774 

14.23 

10,17 

carbonate 

ore 

263,278 

82 

17 

24.34,16 

pyrites.- 

itaivilUTnlt^ 

715 

jasper 

762 

kaolin 

650 

659,773 

kyanite 

748 

lead 

716 

leopardite 

770 

lignite 

717 

715 

715 

717 

715 

715 

424,717 

717 

523,715 

715 

583,661, 

715 

525,571 

TTl 

m 

774 

m 

151 

774 

772 

774 

6,    660, 

671 

772 

686 



limestone 

limonite 

83 

magneslte 

magnetic  iron  ore 

82 

malachite 

778 
661 

manganese 

344 

190 

120 

IS 

1S7.184 

marble 

415 

marls 

610 

melaconlte 

mica 

908 

712 
964 

618 
689 

5,7,9 

681 
718 
728,781 

614 

976 
688,680 

474 

millstone 

mineral  waters 

456 

see 

mining  law 

mispickel 

716  ■ 
717 

778 
774 
772 
127 
772 

molybdenite 

monazlte 

nickel 

170 

100 

125 

noyacullte 

716 

octahedrite 

77« 

opal 

716 
717 
^716 

peat 

774 
TO 

petroleum 

•  •«a«a*. 

INDEX. 


617 


1882. 

188S-'84 

1R85. 

1886. 

1887. 

IflRR. 

188O-*90 

Nortli  CoroUxia  phosphate  rock 

Pages. 

PaoM. 
783 

Pag«8. 
449 

PageB. 
607 

Pages. 
584,772 

Pages. 
502 

Pages, 

'Dlatlnum . ..... 

442,717 
470 

pottery  clay 

546 

precious  stones.. 

5,439 

506 

pftllomelane. 

717 

659,717 

717 

660 

660 

490 

485 
492 
491 
717 

744 

772,774 

774 

pyrites 

pyroluslte . ! 

505 

191"""" 

pyrophylUte * 

pyrrhotlte 

^ 

724,749, 
753 

772 

ruby 

rutUe 

765 

T72 

saKf^nlte 

salt 

840 

773 
772 
772 

■amarsklte 

715 

485 

716 

716 

172,717 

717 

717      ' 

488,716 

546 

374,416 

sapphire  , .         ...    

734 

Befpentine , 

776 

m 

772 

58,774 

774 

T74 

772 

Biderite 

■llrer 

312 

200 

104 

36 

49 

iilatff 

416 

sphalerite 

■poduxneue 

Btaurollte .. ... 

743 

steel 

120 

18 

11 

14 
631 

strurtpral  mate'Hals  ... 

ffuccinJlte 

780 

talc . 

660,713, 

715 

717 

717 

718 

789,772 

774 

774 

774 

136,773 

772 

tellprlnTU  , 

tetni43rmlte....    ..    ... 

tetrahedrite 

tin 

601 

titanic  acid  ore 

tourmaline ... 

745 

wad 

774 
772 
444 
772 
87 

whetstone 

715 
717 
487,659 

zincblende.. 

zircon 

661,741 

393 
233 

i28 

Norway,  cooper  production 

73 

678 

73 

'  infusorial  earth...... 

nickel - 

410 

silver .... 

819 

• 

Novacullte 

492 

483 
438 

589 
593 
589 

658 

701 
722 

6,8,10 
5 

460 

ttnpnrta 

in  Xrkansas..... 

671,492 
677 

Georgia . 

Indiana 

435 
434 

592 
690 
501 

New  Hamx)shlre...... 

New  York! 

North  Carolina 

716 

772 

Vermont 

590 
591 

4,8,10 
589 

prices ... .. 

435 
435 
436 

production : 

4,7,563 

5,8,10 

6,460 

use& ... .. 

Note  Scotia,  antimony 

645 

coal -.-._—......-.-.. 

4 

11 

235 

436 

171,189 
436 

coke . .... 

fire  clay 

414 

graphite 

688 
684 

grindstones 

gypsum 

809 

460 

6 

6 

&on  ore  industry . 

Ill 

mangfljiese 

554  "'** 

554 

196,356 

133 

130 

pig  iron  industry 

111 

Obalskl,  J.,  on  natural  gas 

501 

Obsidian 

496 
496,769 

772 

697 

California 

706 

Colorado 

772 
772 

New  Mexico 

Texas 

735 

794 

■  ■ 

Yellowstone  National  Park. ... 

[772 
925 
927 

628 

529 

597 
708 
710 
709 

Ocher 

677 
678 
693 
697 

618 
619 

506 

Irnpnrt^ ,                   

509 

in  AlAbaniAi. ^. ._ 

508 

Arizona. 

761 
671 

Ark^nias . 

Oftitfo^^ift  — 

618 
618 

Canada 

Colorado 

506 

Oeorgla 

528 

709 

722 
729 
737.739 

608 

Indiana 

Maine 

689 

618 


INDEX. 


1882. 

1883-'84 

1886. 

1886. 

1887. 

188& 

1888-*08 

Ocher In Marylftnfl              ....  

Paget. 
692 
695 
699 
702 
703 
704 

Pag€9. 

PaoM. 
527 

Pages. 

Pages. 
742 
745 

Poifet. 
618 

POffti, 
508 

Mftft«achiis©tt?  .  . ..r.- 

506 

MlssissiDDi  ....................... 

MiffBouri  ....-  - 

753 
756 
758 

608 

Nebraska ..-..-... 

New  Hampshire 

New  York 

608 

Ohio 

719 

776 
782 
787 
799 
796 
796 
802 
806 
807 

618 

P«TmJ?ylVH,Tlla -,....         -r^-r^-,-- 

527 

706 

508 

South  Carolina 

729 
736 
774 
738 
741 
746 
746 

TAY^ ..r,r .,-,...... 

Utah 

Vermont 

527 
527 

709 

618 

SOB 

Virginia - 

508 

West  Vircrinia 

Wisconsin 

• 

508 

Peruvian.  Oef^rpr'a       ^  . 

708 
709 
5,7.9 

prices _ 

677 
5,677 
706.760 
702,706 

618 
618 

production 

7.9,10 

6,8 

508 

red - 

769 
769 

yellow..-—-- 

706 

(Vtahe^ritA _.,_,__  ,^., 

772 
949 

Ohio  alum  -  --  - ,..J..  ....... 

720       ' 

478 

121 

720 

457 

777 

berea  crit .-.. . 

582 

blastfurnaces 

bOE  iron  ore — .... ...... 

1778 

536,539 

626 

776 

777 

627.775 

540,775 

171,2811 

775 

383,407 

brfck 

696 
851 
712 

562 
613 

bromine .-.-...... 

486 

642 

403 

buhrstone ....... ......... ....... 

477,719 
720 

celestite ....... . 

cement................................ 

672,678 

697 

12,68. 

178 

152,171 

145 

406 
414 

11,48,83 

75,83 

569 

230,289 

378,403 

561 
566 

,88,206, 

294 

386,418 

461 

clay  ........ ................ . 

718 

6.88,66, 
108 
98,180 

ooal .................. ......... 

147.235 

coke 

cokinsr  coals . .... 

copperas . 

607,720 

777 

drain  tile . 

TOO 
606 
689 

575 

earthenware 

encaustic  tile    ..............    .. 

fertilizers 

469 

414 

625 
568 

firebrick  and  clay 

466,718 
718 
687 
730 

687 

540,775 
775 

566 

flaiTflrlnG:  stone 

fluorspar ; 

galena .... 

....... . 

777 

iras-retort  Droductlou 

697 
697 

fflass-pots  production 

gold ^ 

graphite 

720 

777 

666 
582 
620 

grindstone 

479,718 
527,719 
719 

718 
808 

428 
468 

552,7^ 
506,775 
776 

546,676 
6 

458 

gypsum ..-.._. 

466 

hematite 

hollow  tile....... .. .-.- 

687 
854 
262 

263,275 

Iodine . - 

119,125, 
720 

182 

412 

412 

18,66 
61 

540 

56 

11 

^^ 

616,776 
776,778 

M 

566 

640. 

10.17 

* 
'  ore .- 

24 

llmfl  .  _ _^_   ,_     ,-_  _   __. 

451,719 
719,721 
451 
5^4,721 

973,417 

limonlte ........ 

marble, 

marl 

778 

metallic  paint 

711 

510 

milistnnp.s , ,_ 

477,719 

712 
984 

552,776 
685 

mineral  waters  _  „ 

538 

i56,"i6i,' 
172,176 

718 

728,734 
504 

628,680 

522 

mining  law 

natural  ga-s . 

233,242 

26,461, 

776 

776 

778 

438,461, 

776 

489 

ior 

ocher 

719 
721 
189,719 

I)eat 

jMtroleum. 

215 

146 

458,460 

444,450  i*20e2.aifl 

Portland  cement 

^ 

402 

potash  and  pearlash 

**"•""" * 

643 

pottery  clay ^ 

470  ' 

7^ 

r>.'fcj,541, 

719 

TM 

451,720 

700 

quartz ^ ._ 



777 

836 

479 

628,637 

■ 

611,618, 

776 

777 

507,604 

482,488 

sandstone ,     ... 

546,582 

521,777 

545 

374,416 

analysis 

416 

sewer  pipe 

693,701 

1 

576 

slderite 

777 
480 

■hales 

•••• •••• 

.■■■■■ ■- 

INDBZ. 


619 


1882. 

1883-'84 

188& 

1880. 

1887. 

188ft. 

188^*90 

Ohio    Stftfll ^ ^,.r      -^-      -r-          T 

Pages, 

Pages. 
686 

Pages. 
18,184. 
180 

Pages. 
18 

Pages. 
11 

Pages. 
14 

Pages, 
12 

Stoneware  Droductlon - — -- 

Btrontla.  .  - 

720 

777 
510 

structural  materials . ...— 

631 

632 

sulphur ......... 

578 

804 
700 
090 

terracotta.. — . ........ 

white  ware ............ 

Oil.    (See  Petroleum . ) 

Oilstones  and  whetstones  ...... ....... 

637,077 

297 

313 

690 

701,798 

6 
68 

3,400 

Old  Dominion  Copper  Compauy,  Arizona. 

OmahA^Nebr.,  bluestone  manufacture — 

leafl  works . 

kOB' 

64 

88 

629 

600 

&4i 

structural  materials....... 

634 
632 

510 
614 
519,704 

575,"6?7" 
099 

Onondaga  salt  spriugs,  New  York 

587 
706 

830 
7W 

485 

406 

Odutlc  Uinestone . 

541 

Onal     .-  ^        

496 
704 

700  . 

In  An  TAP  a -,  ^     .„,., 

California ...... ... . 

760 
760 
700 
760 

Colorado 

077 

722 

Nevada 

North  Carolina 

no 

Oregon ..^..- 

581 

76Q 

Tf^xas .. .. 

735 

794 
W5 

Tntuf»M,  Mpxlfto .  „ . , 

Oranir^ ininAr^ii ... r.  .. 

296,524 

703 

611 

Oreson  aerate .— ... . 

757 
727 

arrow  points 

harytes 

778 

blast  furnaces 

121 
7Ti 
773 

borates 

779 

bubrst-nne 

calcite _. 

778 
530 
778 

cement 

663 

chalcopyrlte 

cbrysoprase 

700 

cinnabar .  „  ,. ....  . , 

778 

171,288, 
778 
778 

coal 

6,94,773 

12,60 

n,« 

230,294 

171,200, 
301 

147,240 

copper  pyrites 

diamond 

484 

lire  opal 

•  MMVWS.f 

581 

778' 
58,778 

gold.^ 

173,182 
490 

312 

200 

1Q4 

30 

49 

nUATt»i    . 

sranite 

374,418 

588 

222- 

18 

564,778 

Irldinm          ,    _ 

444 

129 

581 
252 
287 
758 

182,199 

Iron 

778 
778 

16 

10,17 

ore 

24,40 

jasper 

Jet 

773 
773 

lignite 

limestone 

412 

778 
778 
778 
779 

373,418 

limnnitA _  ^   . 

magnetic  Iron  ore 

773 

pyrites 

marble 

418 

mica 

911 
984 

mineral  waters 

540 

718 

085 
778 

127,778 
142,778 

628,680 

522 

mlrabillte 

nickel 

403,773 

539 

307 

171 

222 

109 

platinum 

jnricelte 

773 

779 

125.778 

778 

quicksilver 

387""' 
550 

::::::::):::::::: 

98 

98 

salt 

L._ 

sandstone 

.    1 

374,418 

silver 

172,182 

312 

200 

104 

68 

778 

11 

510 

779 

80 

49 

soda 

120 

18 

16 

structural  materials 

ulexlte 

Oxford,  Quebec,  nickel 

402 
774 
724 

Qrplment,  Utah 

795 

688,782 
596 
479 

Orthoclase 

382,700 

1 

Orton,  Edward,  on  gypsum  In  Ohio 

1 

natural  gas • 

176           504 

490.500 

391 

OararoTite i 

740,747 

620 


INDEX. 


1882. 

1883-*84 

1886. 

1886. 

1887 

1888. 

1889-'90 

Ozocerite   .      -._'. ._. ............. 

Pages. 
609 
6u9 

Pagt». 
955 

Pages. 

Pages. 

Paget. 

Pages. 
6,616 

Pages. 
^6«481 

In  California     .         ....  .  .. 

New  Jersev              ...  ...... 

957 
955 
997 

Utah 

609,774 

515 

481 

WyrtrnlTicr          

809 

uses 

515 
160 

Packard.  R.  L.,  on  aluminum 

445 

22 

207 

658 
68 

300 
45 

220 

138 

110 

Panther  Creek.  Pa.,  coal  district  ....... 

Paraffin              .    .....    ... 

:7K>.869 

Paris  white 

990 

526 

707 

077 

631 

Parker.  E.  W..  on  asDhaltum    ... 

4T7 

coal  ...  ............. 

146 

Parrott.  Mont..  coDDer  mines ....  .. 

385 

216 
441 

118 

Rossmore.  £i. ,  on  menaccanite      .  .... 

Paterson,  N.  J.,  structural  materials  . 

526 
715 

978 

630 

680 

727 
729 
743 
749 
756 
759 
767 
774 
778 
798 
807 
561 

823 

^i 

Peat,  Illinois 679 

Indiana r       .,  . 

Massachusetts i693 

Minnesota , i'»5i8 

Nebraska                                            iTa^ 

NewHampshire 

705 

OT      * 

New  York 

710 
717 
721 
7.38 
747 

North  Carolina . 

Ohio 

Vermont 

Wisconsin 

Pectollte 

775 
776 

Pelhamine : 

Peloux,  Charles  du.  on  nickel  In  New  Call- 

209 
342 

donla. 
ores. 

-  —  ---- 

766 

albite 

725 
606 

788 

alum 

681 

amethyst 

491,7% 

750 

741 

12.66, 

101,778 

60 

73 

106 
75 

127 

783 

• 

ftndaluslte 

anthracite 

6.7 

45 

226,296 

290,779 

302,329 

146,  fMS 

analyses 

distribution  of 

output, 
fields 

52 

226 

308 
297 

814 
206 

8oe 

2f7 

mines'  condi- 

107 

tion. 

mining    acci- 
dents. 

prices 

56 
B.8 

806 

7,9,2tt5 
299 

e 

180,328 
302 

323,328 
827 

242 

production ..... 

7,10,70 
70 
78 
74,129 

146,342 

shipments 

146,212 

Bhipplns: 

sizes 

307 

248 

apatite 

725 
487 

588,721 
725 

783 

aquamarine 

asbestos 

913 

779 
783 

asbolite 

axinitre  , 

765 

azurite 

721 
580,725 

779 
783 

barytes 

basanlte 

763 
740 
12,76 

193 

87 

72,82,85 

78 
77 

beryl 

bltuminouB  coal . 

6,67,130 

67 

280.314 

171,318, 
780 

332 

146,262 

analyses . 
prices 

335 

332,335, 

340 

produc- 
tion, 
reserves.. 

33,67,72 

G8 
........ 

&7 

295,821 

821,323 

146,258 

bluestone 

376,420 

T^ 

783 

536,539 
780 
626 

brick 

696 

416 

563 

brines _ 

bromine 

486 

642 

613 

493 

bronzite 

774 
718 

buhrstones 

428 
396 

581 
527 

^56 

buUd  lug  stone 

373,418 

(iadmium  sulphide 

784 
783 

calamine 

casslnlte 

769 

celestite .. 

TC5 

783 
587 
779 

cement 

672 

406 

561 

461 

oerussite 

721 

•mmmmmm^ 

INDEX. 


621 


1882. 

1883-*84 

1886. 

1866. 

1887. 

1888. 

1880-*90 

Pf^pnRylymilA,  chalcedony                 .... 

Paget, 

Paget, 
756 

Paget. 

Paget. 

Paget. 

Pages. 

Paget. 

chalcoclte..... ...... ....... 

725 
721 

783 
T79 

chalcopyiite 

chlorastrolite 

774 
667 
778 
700 

546 
152,175 

chrome  Iron  ore ........ 

721 
726 

• 

779 
783 

chrysocoUa 

chrrsoprase 

ooal.   (^Anthracite  and 

Bltnmlnous.) 
cobalt  ...i 

ootte 

77,96 
177,194 

378,408 

408 

406 

408 

383,409 
413 

395,414 

analyses 

districts 

145, 175, 
194 
149 
186 

150 
151,187 

415 

2sn 

establishments 

jnannf  acture  experi- 
ments. 
OTens 

408 
387 

388 

400 
405 

182 
4,400, 
415,424 
402 

I>ercentage  yield  of 

coal, 
prices  at  Pittsburir. . 

prodnctlon 

78 

180,190 
153 

97 

409 
378 

779,"784" 

• 
Tftlne 

copper  .t 

218,231 
721,726 
607 
477,722 

coi)peras . 

coniTid"m   .. 

735 

775 

780 

crocidolite 

cuprite 

725 

783 

dlaspore 

738 
700 

drain  tf  1e 

emerald  nickel 

785 
780 

emery .........  .......  .. 

enstatite 

774 
766 
746 
933 

epidote 

essonite . 

feldspar _ 

722,729 

523 
469 
414 

701 
625 
569 

780 

fertilizers 

fire  brick  and  clay 

465,722 

722 

725 

723 

488,725 

725 

723 

590,725 

725 

723 

726 

697 

540,780 
780       , 

784 

780 

784 

784 

514,780 

784 

784 

780 

784 

566 

flaflrirlni?  stone 

fluorspar . 

692 

galena 

garnet  ...^ — ... 

746 

gold 

granite 

537 
686 

536 

374,418 

graphite 

flreenockite 

hematite 

52 

40 

hydrozlncite 

tdocrase .* . 

767 
768 
252 

263,276 
270 

llvaite 

Iron 

119,120 
723 

182 

14,22,52 

102 
55 

11 

44 

44,779 

784 

14,28 

10,17 

ore 

24,40 

analyses 

pyrites 

726 
498 

jadeite 

. 

fa8i>er 

762 

kaolin 

723 

573 

781 

kyanite 

748  "" 
769 

labradorite 

lead 

r21,726 

779 

lATinl^H^ 

709 

lignite 

783 
533 
516 

lime.. 

725 
451.723 

960 

556 
541 

limestone  . 

373,420 

analyses 

421,424 

llmoTiltA             , 

r^3 

726 

734   • 

726 

724 

726 

451,724 

724 

781 
784 
781 
784 

magnesite 

^ 

magnetic  iron  ore 

62 

pyrites 

malachite 

778,782 
551 

manganese 

342 

784 
782 
782 

124 

marble 

375,427 

marl 

meerHchaum 

780 

melaronite TO6 

784 

metallic  paint '. 

529 

711 

510 

mica .tK^.tm 

908 

iS18          1 

7S4 

mlllerite 

7-J4 

7K2 

millstones 

428          581 

576 
638,630 

456 

mineral  waters 

984 

540           718          l685 

522 

minlnglaw, 

1729,759 

\ 


622 


IMDEZ. 


- 

1882. 

188^*84 

1885. 

1886. 

1887. 

18RN. 

188»-'W 

P«nTi«Ylv3.nla,  mfilyiyi^nltfl  , ..^_. 

Paget. 
726 

Paget. 

Paget. 

Paget. 

Paget. 
784 

Paget. 

Paget, 

tnoonstone ....... 

770 

233,296. 
243 
537,546 

natural  gaa 

155,161 

002 

782 
782,785 

334,481. 
489 

987 

nickel - 

404,726 

124 

ocher 

136 

708,782 
442 

BOB 

oil  fields 

188 

214 
760 

441,449 

445 

296 

oi  al 

orthoclase ............ 

724 

782 

ouvarovlte..--. . ........ 

747 
214 

221 

• 

petroleni" ,. 

180,724 

130 

135 

442 

445,463 

438*782' 

783 

442 

4.442, 

458 

S92,28Sl 

production 

• 

nhosDhate  of  lime 

812 
202 

prase 

758 

pslloznelane 

726 
726 
728 
726 
724 

784 
784 
784 
784 
782 

pyrites 

769 

pyroluslte .............. 

pyrrhotlte,. 

quartz ......j.. ......... 

749,757 

766 

835 

rntlle 

salt 

532,723 
451,724 

780 
782 

546 

545 

874,419 

analysis 

419^ 

sapphire 

735 
778 

serpentine .............. 

724 
726 

782 
782 

slderlte 

sienna 

582 

712 

silver - 

784 
547 

slate ' ..-..........-, 

452,725 

726 

725 

386 

718 

532,783 

784 

784 

876.424 

smltlisonlte 

sphalerite 

spleirelelsen .......... 

263 
748 

696 

stauroUte ....... 

steel 

120,137 

184 

18 

11,27 

14.46"" 

12 

Stoneware 

stront1an1t>e 

683,725 

783 

510 

structural  materials 

527 

532 

sunstone 

495 
585,725 

771 

talc 

783 

Utanlte 

774 
746 

tourmaline 

liTjihAr.,, ..,    ^ 

533 

718 

wad 

726 

497 

r^6 

726 

360,726 

725 

784 

wUllamslte 

wulfenlte 

785 
785 
783 

784 

saratite 

zinc 

478 

zlncblende 

zircon 

661,741 

781 

771 

Peridot 

492 

441 

509,604 

735 
562 

Perlstcrlt^ 

Perm,  Russia,  copper 

2Sl 

Perofsklte 

702 

Perrenoud,  G.  P.,  on  talc 

584 

Perry,  Nelson  W.,  bibliography  of  Iridium 

688 

T71 

Perthlte Z. 

Peru,  copper 

233 

128 

88           |73 

73 

Iodine 

856  .... 

platlniiTn 

576 
374 

1 

Peters,  E.O.,  jr..  on  mines  and  reduction 

works  Butte  Citv.Mont. 
on  nickel  ores  in  Canada 



110 

on  the  roasting  of  copper 
ores  and  furnace  prod- 
ucts  

200 

Petersburg,  Va.,  structural  materials 

511 
630 

535 
604 

Petite  Anse,  La.,  rock  salt 

558 

841 

480 

636 

4M 

Petroleum,  charters,  refined  oil 

425           

ex];)ort8 

228 

452,472,  aJl 

for  burning  brick 

540 

geology 

192 
186 

history 

130.1*6, 
148 

Imports,  Canada 

478 

In  Afghanistan 

232 

Alabama 

4 

863 

Arkansas 

702 

438,452,' 
740 

Burmah 

i 

2XJ 
'<!18 

130,148' 

480 
440,461 

474 

4.442, 

4M 

CaUIomla 

189,769 

390. 20L 

MO' 

INDEX. 


623 


188S. 

188a-'84 

1885. 

1886. 

1887. 

1888. 

1889-*90 

Petroleum,  In  Canada 

Pages, 
206 

Pages. 
232 

232 

Paget. 
131 

Pages. 
262,440, 
456 

Pages.   Pages. 
487,456443,467 

Pages. 

China 

Colombia, United  Slates  of 

474 

Colorado 

211 

216 

438,455, 

442,464 

292,882 

Einrpt... 

478 

710,713 

^   Prance 

187 

Germany -. 

232 

Illinois 

679 

T27 

392,353 

India 

282 

Indiana 

681 

729 

464 

292,349 

Japan 

282 

474,477 

Kan-*«fV*             ..    X      ......    . 

684 

189.685 

687 

738 

292,355 

Kentucky 

216 

130, 147 

461 

452,736  442.463 

292,360 

Louisiana 

736 

Mexico 

232 
220 

Miffsourl 

293.361. 

New  Mexico..... 

211 
189,710 

363 
366 

New  York  

214,221 

130 

442,445, 
453 

# 

438,447,  442.448. 

292 

New  Zealand 

767 

458 
473 
442,469 

442,446, 

458 

Olilo 

189,719 

189,734, 

729 

215 
214,221 

232 

231 

130,146 
180,142 

458.460 

442,445, 
453 

438,451, 

776 

438,782 

280,292, 

PeTfTiftylvav^la  , , ,    ,  _ 

318 
292,295. 

Roumania 

318 

Russia 

191 
187 

242 

463,470 
484 

458 

478 

Scotland 

Sicily 

232 
232 
232 
220 
220 

South  America 

486 

Spain 

Tennessee 

733 
735 

130,147 

461 
403 
486 

452,791 
794 

442,4^ 

292 

Texas 

292,350 

Venezuela 

Virginia 

146 
152 
146 

130,158 

Wawhinpton 

WHSt  Virginia 

189.744. 
211,750 

216 
217 

461 
462 

438,451, 

805 

809 

442,463 

442,466 
469 
344 
475 

292,829 

Wyoming 

968 

Inspect or.i,  Canada 

local! '.ios  where  found 

189 
194 
191 

. 

439 

436 

287 

methods  of  producing 

origin 

pipeline  runs 

204 

447,461 

4o0 

472 

299 

prices 

203 

224 

137,145 

442,448 

438 

Canada 

New  York 

449 

456 

444 

443,450 

6,437 

pipeline  certificates  ,. 

224 

450,456 

446 

443 

300 

producers*  association 

production 

xn,aoo 

196 
306 
201 

2,221 

2,131, 
141,160 

3,440. 
470 

3,6.290 

cost 

refining  process 

470 
446 

shipments 

186 

442 

457 

442,447 

442,447 

463 

462 

448 

468 

449,457 

449,457 

479 

Canada  

New  York 

221 
221 

136 
136 

453 
453 
474 

Pennsylvania 

Russia,  Baku 

Batoum... 

specific  gravity 

205 
202 

.».. 

stocks 

228 

136,146 
181 

447 

441 
466 

442,449 
48< 

449,457 

468 

4 

467,476, 

478 

293,304, 

value 

319 

wells,  cost  of  drillliig 

196 

Pewter 

632 

617,740 

722,740 

Phenaclte . . 

487 
487 

439 

559 
710 

580 
580 
581 

446 

in  Colorado 

New  Hampshire 

Philadelphia,  Pa.,  bluestone  manufacture 

297 

coal  market 

177 
510 

180 
532 

153 

structural  materials... 

527 

Philip,  E.  B.,  on  natural  gas  as  an  illu- 

161, 174 

minant. 
Phillips,  Wm.  B.,  on  fertilizers  in  North 

• 

611 

America, 
on  mica  in  North  Caro- 

6G1 

lina. 
Phinney,  W.  J.,  on  the  Indiana  natural 

• 

499 

, 

gas  field. 
PhGBnlcochroite  In  ArlsonA 

764 

680 

624 


INDEX. 


1882. 

1883-^84 

1886. 

1886. 

1887. 

1868. 

18B9-*90 

PhOBDhate  of  Iron .............. 

Pages. 

Paget. 

Paget. 

Paget. 

Paget. 
806 

699,763, 
787 

564,701 
720,783 

Paget. 

Paget. 

lead -_-,....---. 

764 

504,511, 

517 

609 

rock 

788 
790;  799 

444 

449,462 
47S 

464,458 

454 

452 
464 
449 
444 

464 

607 

616 
606 
607 
618 

617 

502 

450 

analsrses ...-.  — 

exports ................... 

Imp'^rt* 

804 

788,794, 

80S 

663 

604 

701 

BOl 

450 

In  Alabama    *     ^  ^^ 

796 

Arkansas 

• 

Florida 

675 

788,793 

720          602 

451 

France 

North  Carolina 

South  Carolina 

Spain 

564,'566,' 
517 

788|788 
783 

607 
607 

684,'780 

ss 

IBO* 

mlnfnff  methcMlfl 

512,516 

XIV, 

517,518 
618 

507,512 

790 

4,784 

785 

production 

3,446 
446 

4,608 

610 

619 
976 
4,976 
976 

6,8.580 

580 

7T2 

600 

4,6,450 

shipments.  South  Caro- 
Phosphatlc  marls 

Phosphorus 

540 

........ 

production 

uses .. 

Phosphuranyllte 

668 
6.19.32 

Pig  Iron '. 

109,127 
114 

248 

182 

1,911 

15,28,27, 
30 

10,17,21 

classiflcatlon 

Imports 

190 

18 

12 
14 
«,14 

22 

19 

13,20 

16 

12.26 

24 
29 
83 
447,461 

prices 

142 

109,122, 
139 

251 
254 

production 

196 

11 

88 

22 

6.10,21 

growth  in  the  Southern  States... 

world's 

lead.  New  York  City  prices 

108 

267 

194 

Pipelines 

204 

498 

674,752 

347 

106 

299 

stone 

778 

747 

446 

Pitchblende 

712.716 

Pittsburg,  Kans.,  zinc  works 

93 
183 
188 
182 

Pa.,  coal  statistics 

87 

69 

173,201 

179 

416 

trade 

166 

coke  district 

106 

lead  works 

313 

structural  materials 

527 

Placer  county,  Cal.,  chromium 

428 

789 
442,769 

Plaster  of  Paris  (^SV^  Gvpsum.) 
Platlnlrldium,  California 

706 
142 
142 
143 
609 

Platinum 

576 
57d 
578 

307 
369 
368 

9.2?2 

223 

283 

166 
197 
197 

i43     * 

explorta 

144 

Imports 

444 
764 

144 

In  Arizona -. 

Australia 

676 

676       , 

576 

576 

577 

576 

676 

Borneo 

Brazil 

California 

442,769 

706 

Canada 

166 

Colombia,  United  States  of.. 

Colorado 

Georsfla 

442 

m»        m  m  m  m 

676 
676 
1^76 

Idaho 

442 

India 

" 

New  York 

442 

New  Zealand 

677 

North  Carolina 

442,717 

Oregon 

397 

222 

142,778 

Peru 

676 
676 

368 

222 

142 

166 

14S 

Virginia 

442 

"Wyoming 

897 

ore  analyses 

577 
678 
3,677, 
580 

prices 

........ 

166 
8,165 

166 

144 

production 

16 

37 

2.7.9 

222 
222 

868 

2,6.9 

6.  IIS 

sources 

uses 

579 

69,118 

Plumbago.    (5fe«  Graphite.) 
Pocahontas,  Va.,  coal  and  coke 

Polybasite , 

751,761, 

774 

389 

697,710 
119 

Pope  VaUey  quicksilver  mine,  Callfomla. 

689 

161 

04 

INDEX. 


625 


- 

1882. 

188a-*84 

1885. 

1886. 

1887. 

1888. 

lS80-'90 

Porc^^lain            .................ir«.-.-^^T 

Pages. 

Pages. 
690 

Pagee. 

Paget. 

Pages. 

Pages. 

Pages. 

cla7... ............ ............... 

471 
774. 

806 
697 

Porphyry                ......  ............... 

Port'*^r.  J.  B..on  AlahftTnft  Irnn-orftrtlafcrict . 

85 

556.560 

520 

Portland  cflmflnt,  ATiTiftrlcftTi   

xni 

671 

405,407 

528 

568 

461 

Maln<^  Htnictiiral  iDat^riais . 

Oreson.  cok6  ........ .... 

206 

BtriictimU  zDat^r1ai8 

510 

PorininU  uitlmony   .. 

645 

356,860, 
367 
555 

358,897, 
882 
618 
997 

coDDer.. ....... ...... ...... ....... 

854 

287 

188 

201 
666 

08 

73 

78 

mansiuK^M ...........*.*... 

130 

Dyrites ........................ 

95'" 

«'***'"'*' ....... .................... 

tin  ore ........................ 

In  fertlli7-«r8  , . 

465,470 
556 

997 

Potanfiinni.  Wcarbonat^j 

649 

648 

647 

643,649 

648 

687 

648 

648 

648 

648 

644,796 

572 

359 

177 

120 

bromide. 

carbonate 

cblorate 

chloiirtft. 

465 

624 

cbromate 

ferrlcyanlde 

^ferrocyanide ........... 

Iodide 

nitrate ,...  . 

• 

pemanK^iiftte  ........^...  . 

557 

816 

• 

8alts...n .......... 

465 
465 

624 
685 

628 

648,646 
742 
527 

728 
542 

snlpbate 

Potomac  marble,  Maryland... 

Rlyer  cement 

551 
6,571 

571 

Potters*  clay 

469,660 

471 
107 

976 
689,699 

753 

728 

6 

Pottery 

419 
46 

W\ 

441 

PottuyiJle,  Pa-,  <*^fti  Tnjninff.  ...      .... 

j'rase ......    .    . 

Precious  stones 

xiy.482 
498 

487 

596 

565 

660 

8,6,445 

I^ehnite 

Preston,  John  A.,  on  Florida  phosphates. 
Priceite 

458 

773 

222 
75 

400 

706 
266 

...... .  ■• 

506 

Prince.  P.,  analyses  of  Minnesota  Besse- 

mer  ores. 
Procter,  John  R.,  on  coking  coals  of 

Kentucky. 
Proustite ................ ..... 

751,781, 

T70 

297 

697,710, 
723 

Proyldence,  B.  I. .  blnestone 

strurf.ural  materials 

683 

Pr^iwla  antlm'^ny 

646 
437 

copper ............  ....... 

2S5 
322 

288 
297 

135 

lead. 

manganese ...^  ^. 

201 

nickel 

410 

640 
849 

salt 

silyer * 

328 
357 

zinc  ore 

481 
882 

278 
318,842 

• 

P^Uomelane . 

% 

Arizona 

764 
171 

699 
701 

754" 

774 
784 
787 
798 
802 

ATta^Maii ,.  ,,^,^.    , 

Great  Britain  . 

199 

MoT^tMia 

756 
717 
726 

North  r^Toltna ...  . . .  ^  ^ 

192 

Penn«ylvftnta    .... 

- 

Snut-h  'Oarollna ...... 

Vermont...... 

738 
741 

XIV,  480 
767 

- 

Virginia _   . 

PninlcA  stone    ." ,_, 

10,721 

721 

721 

9,433 

433 

438 

* 

California 

706 

_-... — 

imports 

Pnmpelly ,  Raphael,  on  iron  ore 

manganese    do- 

111 

347 

posits. 
Pumell.  Samuel,  on  coal 

23 

Pyrararyrite 

498,771 
498 

607,795 

95.556 

009 

Pyrites 

analyse*  - 

382,617, 
768,877 

448,501 

501 
516 

516 

601,660, 

609 

652 

Si 

5,8 

4,6,518 

arsenical ...................... 

696,714, 

753 

724,800 

auriferous 

768,770 

w 

....•••• 

778  Miw iO 


626 


IKDEX. 


1882. 

1883-*84 

1886. 

1886. 

1887. 

1888. 

1880<'90 

l>irHtAa  tfvinflTiTnritfiATi  of  thd  world   - «- 

Paget. 

Pages. 

Pages. 
510 

210""' 
506 

211,600 
606 

Paget. 

Paget. 

Paget. 

Paget. 

exDorts.  PortupraU..-,.,^    

358,367 

358,864 

358 

881 

368.886 

656 
666 

180 
664 
130 

Spain    --         __ 

extraction'of  metals  from........ 

90 

foreim  deix)8it8 ..... ---. 

ImDorts ...... .................. 

217 

149,670 

760 

761 

671 

769 

2W 

496,751 

673 

754 

677 

7oe 

706 
111 
711 
716 
717 
722 

In  Alabama.... ...^..^^..^^^--.-r-^^-T 

Alaska    ........................ 

Arizoxia  ........^... ...... ...... 

Arlrn.TiHnii     _■ ,„, 

Calif '^mia  . .,.,.               -._  _  . 

Canada  ...............'." 

881 
768 

506 

656 

110 

Colorado . ..... .— 

Connecticut   -^,^^ 

Dakota.......................... 

Qoorg^a. .. 

880 
886 

606 

Qflrmanv  ................^.n-.... 

Idaho .. ....... ...... 

771 

679 

680 

684 

689 

692 

693 

6^8 

702 

755 

772 

257 

230,706 

706 

757 

n2 

659,717 

W8 

254 

729 

258 

783 
786 

774 

738 

741 

747  • 

758 

401 

728 
727 
730 
733 
780 
742 
743 
749 
753 
764 
787 

Illinois 

Indiana ;...-.x 

Kansas . 

Maine 

Maryland 

Massacliusetts  .. . 

878 

fOS 

664 

MinriAROta            . 

Missouri .... ....... 

Montana.    ....,  ..-.,-... 

...^... 

Nevada ............. 

NflWfoundlaTid   ..,...,,.,_. 

877 

507 
601 

New  Hampshire 

662 

760 

762 

764 

760 

772 

784 

06 

T87 

93 

792 
794 
796 
797 
802 
806 
800 

New  Jersey .... .. 

New  MeTi<v>    ......  ^...,r 

New  York 

879 

768 

882 

604 
506 

. 

North  Carolina 

Pennsylvania 

Portugal 

507 

666 

South  Carolina. 

Spain 

882 

238,236. 

607 

606 

664 

^y^^ra....  ...a....................... 

Tennessee ............ 

Texas 

— " 

Utah 

Vermont 

87B 
879 

602 

604 

668 

Virginia 

Wisconsin 

Wyoming 

nickeliferous,  snalyseb 

712 

7,667 

production 

6,781. 
886,889 

4,508 

6,609 
668 

6.684 

4,6,518 

Pyrochlore  .......... - 

Pyrolnsite. ....... -. .— .. 

426 

425 

669 

762,764 

671 

760 

650.970 
661 

304,324, 
862 

analyses 

In  Alabama 

696 

097,699 

701,702 

706 

721 

Arizona 

Arkansas 

California 

Georgia 

661 

Great  Britain 

199 

Idaho 

771 
690 

692 
696 

724 
739 
742 
746 

Maine 

Maryland 

Massachusetts 

Michigan 

72 

Moniana 

756 

882 

756 

757 

760 

774 

784 

787 

791 

704 

796 

798 

802 

600,711, 

758,787 

Nevada 

New  Hampshire 

706 

659,717 
726 
729 

North  Carolina 

562 

191 

Pennsylvania 

South  Carolina 

TenneKHwe    

Texas 

736 

774 

738 

742 

702,752, 

764 

Utah 

Vermont 

882 

746 

382,728 

342 
324 

*«»<■**  •  • 

Virginia 

Pyromorphlte 

Pyrope 

Pyroxene .. . 

616 

601 

Pyrrhotite 

382 

382 

753 

724,748 

763 

\ 

110 

Quartz                      .         ....... 

586 

596,601 

5.56'"  ■ 

446 

aveiitiirine 

.... 

crystals 

490 
490 

701 

gold  ...-i 

m  Alabama 

i....»««. 

^.«mm..m. 

1696'**" 

DTDEX. 


627 


1882. 

1883-'84 

1885. 

1886. 

1887. 

1888. 

1889-*90 

Quartz  In  Arizona 

Page$. 

763 

171,490 

490 

490,752 

674 

Pagei. 

Pages. 

Pages. 

Pages. 
697 
701 

Pages. 

Pages. 

Arkansas 

752 
749 
752 

California 

•».-.... 

Colorado 

596 

711 

714 

718 

719 

726 

729 

TJ8 

737,739 

740 

743 

750 

752 

758 

Connecticut 

Dakota 

District  of  Columbia 

Illinois 

678 
600 

Indiana 

Iowa 

Maine 

690 

749 

Maryland 

Massachusetts « 

603 

751 

Mississippi 

Missouri 

701 
704 

752 

New  Hampshire 

Now  JerseV 

753 
748 
752 

New  York 

710 
490 
720 
724     . 

596 

767 

??' 
777 

782 

North  Carolina 

Ohio 

Fennsylyania 

752 
72? 

Rhode  Island 

South  Carolina 

787 
792 
798 
803 
805 
808 
809 
809 

718 

556 

Tennessee 

738 
738 
743 
744 
747 

.. J. .... 

Vermont 

Virginia 

696 

West  Virfi^inla 

Wisconsin 

Wyoming , 

Inclusions 

753,766 
781 
752 
751,781 

production 

XIV 

490 

xrv 

490 

604 

584 

446 

rose 

smoky 

596,604 

584 
138 

448 

Quebec,  manganese 

130 

natural  gas 

501 

Queensland,  Australia,  tin  ore 

620 
492 

Quicksilver 

387 

284 

160 

118 

97,103 

91 

census  statistics 

102 

exports 

392 
392 
395 

500 

496 

507,512 

499 

492 

294 
290 

167 

124 

104 

108 

foreign  soiu^ces 

furnaces 

Imports 

293 

284 

166 
160 

124 
704 
125,778 

105 

97 

98 

101 

In  California 

387,767 

94 

Oregon 

94 

Utai 

168 

163,165 
2.7,9, 
161 

prices 

393 

13,16, 

389 

393 

389,393 

495,497 

3,6,8, 

496,501 

490,496 

492,494, 

496 

287,289 

2.5,7. 

285 

121 

2,6,8, 

123. 

102 
2,98 

105 
2,97,100 

98,104 

production 

2. 6. 94* 

in  Austria 

California 

Hungary 

284,280, 

288    • 
293 

167 

120 

103 

Italy 

892 

Oregon 

125 

98 

105 

105 

Spam..... 

393 

496 

Russia 

world 

393 

497 
503 

500* 

501 

125 

ioi 

reduction  at  New  Almaden, 

289 
296 

168 
166 

714 

581 

:^2 

628 
167 
500 

Cal. 
shipments,  San  Francisco, 

Cal. 
Termilion 

124 
679 

104 
622 

100 
101 

Raborg,  Wm.  A.,  on  abrasive  materials.. 

corundum 

grraphite 

grindstones 

salt 

611 

597 

4S"2 

Randol,  J.  B.,  statistics  of  quicksilver.... 

389 

493 

100 

Ransome  process  for  cement 

530 

Rath,  G.  von,  on  precious  stones 

442 

495 

sulphur  in  Utah 

Raymond,  R.  W.,  on  mining  law 

988 

the  divining  rod 

610  "" 
182 

763 

356 

estimates  of  the  gold 
and  silver  product. 
Red  lead . 

934 
485 

556 

76,108 

2T7 

708 
416 

159 

675 
418 
117 
785 
785 

• 

616 
423 
96 

511 

Rhenish  provinces,  Germany,  zinc 

92 

agate 

7V 

amethyst 

7.tO 

87 

anthracite  coal 

7,32 
727 

2,224 

^ 

arsenopyrlte 

......... 

628 


IKDEX. 


1882. 

1883-'84 

1886. 

1886. 

1887. 

imR. 

188»<^ 

Rhode  Island. asbestos  ......... 

Paget. 

Pages. 

Pages. 

Pages. 

Pages. 
785 
785 
786 

Pages. 

Pages. 

bosr  Iron  ore ..---. 

727 
727 
497      . 

t 

mansanese  ... 

bowenite - 

brlok            .A.  .-  .  ----- 

536,539 

785 

785 

785 

171,351, 

785 

786 

chalcedony ................. 

727 
727 
727 
6,727 

727 

chalcopyrlte.... 

clay ... ._...........-.. 

coal 

12,87 

11 

2,224 

171,206, 
361 

coDDer  pyrites .... 

crocidollte... 

776 

dolomite,. ..... 

785 

785 

786 

785 

513.785 

672,785 

786 

fertilizers 

460 

625 

«» ^  ^  ^  *  ^i<«  • 

flaeflrlnG;  stone 

727 
727 

galena ... 

tramet .. . 

537 

225 
43 

granite .... 

727 
727 
727 
491 

536 
361 

374,427 

Kraphite ............... 

hematite 

hornblende....... 

llvaite ........ 

768 

785 

Iron - 

126, 133' 
120 

184 

42 

14 

ore 

Ja8i)er . 

763 

785 

jflrnfist^n**..  ...-         T         .    , 

373,428 

llmoTiltfi                 .,., 

727 
727 
727 

785 
786 

macmetic  iron  ore 

42 

mftntranftse 

551 

842 
441 
540 

........ 

menaccanite ............ 

mineral  waters 

084 

718 

686 

628,630 

aQ2 

mlsplckei , 

727 
727 

molybdenite ........... 

786 

octahedrite ... ... 

772 

728,749 

766 

quartz ................ 

- 

rhodonite.......... . 

sandstone................... 

727 
727 
727 

374, 428 

8erx>entine ...... 

786 

1. ....... 

sphalerite 

1 

steel 

17 
523 

11 

786 

14 
533 

( 

structural  materials 

talc .'. 

727 
491 
727 
727 
774 
496,755 

thetl 8  hair  stone 

wad ... ......... 

786 
786 

I 

whetstone... 

!     

Rhodochroslte 

382 

382,766 

! 

Rhodonite .—..... 

337  ' 

562.755 
307 

582 

1 

Richn\nT>d ,  Va.,  cnal  analyses 

trade 

103 

structural  materials 

536 

Ricketts.Ii.  D., petroleum  wells  of  Wyo- 

466 

ming. 
Ricollte - -.— 

* 

411 

Rio  Tinto,  Spain,  copper  mines 

Rochester,  N.  Y.,  structural  materials 

--V7— - 

356,864 

235,506 

128,664 

^ 

510 

560,702, 

722 

530 

73 

Rock  crystal ....... ........ 

489,671 

441 

360 

■alt  analyM«    .  .,-  -  ,,,     .t.- 

in  ArUansas.,     ..   -..,nr    ....... 

171 

702 

608,732 
736 
746 

Kansas .................... 

606 
604 

LfOuisiana .........—......... 

564 
«96 
543 

. 

636 

Michicran 

Neyada ......... .... 

- - mmm» 

638 

New  York 

766 
798 
795 
704 

Texas 

-•-• -•-- 

Utah 

774 
767 

638 

606 

soap,  California _ 

Rogers.  H.  D.,  on  Ohio  coal 

- 

59 

• 

Rogorsite  in  North  Carolina  — 

, 

668 
549 
718 

Roofing  tile 

6OT  """ 

422 

574 

Rose  quartz 

490 

Rothwell,  R.  P.,  on  pyrites 

650 

Rottenstone,  imports 



722 
232 

Roumanla  petroleum 

Rubellite 

560 

Ruby 

485 

^ 

601 
601- 

artificial 

InBurmah 

...... 

572 
718 
722 

582 

Dakota 

G^eorgla ...... 

Now  Jersey . 

'l.'.""""l 

North  Carolina . 

....I.." 

silver.  Arizona     ..----.-...... 

701 
751 

Colorado 

INDEX. 


629 


1882. 

1883-*84 

1885. 

1886. 

1887. 

1R88. 

1880~'90 

R^il>y silver, T'^ahn 

Pages. 
770 
755 
757 
774 
511 

428 

6.109 

257 

Pagfs. 

Paget. 

Pages. 

Paget. 

Paget. 

Paget. 

Montana 

New  Mexico 

Utah 

Rnffln.  Edmond,  the  marl  beds  of  South 

Carolina. 
Russia  chrome  Iron  ore - 

OTl 
13 

319 

581 

434 

565 
1002 
243 
232 

676 

356 

11 

241 

120 

28,208 

coal...............................  . 

235 
128 

18,189 
87 

copper ". 

73 

KoTd 

trl<^  wni ^^^    ^, 

• 

f             ^ 

Iron  ore........ . ........ 

109 
323 

193 
270 

18 

22 

lead 

manganese 

204 

161 

141 

mining  law 

natural  gas,  Baku  district 

petroleum 

193 

368 

463,470 

458 

478 

pig  iron 

100 

21 

platinum 

222 

142 

165 
105 

143 

quicksilver 

silver 

319 

steel 

2; 

18 

21 

tin  ore 

619 

1    

zinc 

283 
437 

1 

Rutile 

402,974 

382,766 

5,8,604 

535 
604 

7. 556.     '684 

6,446 

Sacramento,  Cal.,  structural  materials  .. 

702,772 

522 

Sagenl tic  rutile 

491 

781 

443 

656 

584 
528 
198 
108 

446 

St.  Joseph,  Mo.,  structural  materials 

103,105 

166 

coke  market 

166 

SIS 

structural  materials 

533 
533 

.528 
.527 
196 

coal  trade 

164 

Salem,  Mass.,  blues  tone  manufacture 

297 

Salisbury  district,  CSonnectlcut,  Iron  ore. 

188 

170,474 

479 

14,42 

629 
636 

16,32,42 

Saltf.....'. '. .'. 

.'>32 
564 

827 
849 

611 

597 

482 

analyse^ .  , 

613 
630 

509 

beds,  Stassfurt,  Germany 

case.  Imports 

640 

consumption,  JPaciflc  coast 

542 

dairy, , 

613 

699,735, 
810 
625 

599 

epeom 

exports J 

551 

560 

.MO,  661 

650,763 

671 

532,547, 

767 

541 

Ml 

5r0, 771 

678 

679 

8S0 

484 

641 

610,612 

490 

^igt^ry ,  . 

iTiiprtrtfl . . . .  , , 

850 
848 
843 

845 

843 

483 

640 

611,623 

699 

702 

611.622, 

704 

610 

489 

In  Arizona 

Arkansas  

597,'665' 

Oallfomla 

480 

628 

482,489 

• 

Colorado 

Dakota 

848 

842 
842 

484 

628 

628 

724 

611,725 
611,728 
7:K) 

Illinois 

.597 
597 

482 

482 

Indian  Territory 

5.3'3  683  «i3 

622  73?2 

597, 607 

482,488 

Kentucky 

5:«.  684 
5^2,686 

532,606 

&12 
841 

828 

480 

474 

628 
628,636 

628 

6ll,7:i4 

011,620, 

7:« 

(311,746 

748 

752 

597 
597, 604 

507 

482 
482,488 

482.483 

MJlnnf>HOta^                              

Missouri 

702 
541 

702 

843 

1 

Montana 

Nebraska 

843 

756 
011,756 

617,763, 

611.765 

rr3 

Nevada 

532, 543,  '847 

483 

628,638 

597          482  "*' 

New  Mexico 

773 

542.744, 
757 
5,'J2,709 

717 

843 
H40 

New  York 

476 

632 

597 

482,484 

North  Carolina 

Ohio 

5.32.541    8:Tfl 

479 

628 

611.618. 

597,604 

482,488 

Oregon 

719 

;viO 

.t33,723 

7'.iS 

5:t>,734 

5:12,549, 

759 

532,740 

776 

778 

780 

611,791 

792 

611,822, 

795 

011,800 

Pennsylvania 

835 
842 
842 
844 

840 

Tennessee 

628 

597 

.597,"60.V 

507 

482 

Texas 

Utah 

483 

628, 639 
6S8 

482,489 

Virginia 

482 

630 


INDEX. 


1882. 

1883-'84 

1885. 

1886. 

1887. 

1888. 

1889-W 

Salt  in  West  Vircrinia 

PageM. 
532,744, 
759 

839 

Paget. 
479 

Paget. 
628 

Pages. 
611,620, 
801,800 
809 
612 
613 

614,621 
6,611 

Pages. 
597,604 

Pages. 
482,488 

WvomlTiff     .,       .,..-,.,.     -     

Inspection . 

5.36 

539,549 

536,551 

xrv, 

582 

828 
829 
827 
5,827 

966 

476 
4,474""' 

631 
629 
628 
4,628 

509 
606 
601 
507 

miinufacture .- 

prices 

production - - 

4,"6,"48£" 

use  in fElass-maklncr           .  .......... 

Saltneter                                       .......... 

597 

671 
679 
681 

644 

702 

727 

730 

735 

753 

791 

794 

796 

805 

668,772 

511 

in  ArkanRftR                .      ....-  -- 

Illinois                       

• 

Indiana                 .     

Kentuclrv 

686 

, 

Mtwo^iri                      _  _  - 

708 
733 
735 
T75 
744 

Tatitiahsiaa 

Texas             .  ......  

TTtah      .               ^  ,-    - 

WARt  VfridniA         ..,..-      - 

Samarsklte .               

San  Antonio,  Tex.,  structural  materials . 

Sand,  firlassmakers^  ,    

960 

545 

Alabama..... 

695 
TX 
720 
748 

Illinois 

678 

'  Massachusetts .. . 

693 
699 
701 
710 
720 
724 
729 
733 

Mississippi 

Missouri      .X-  - 

752 
767 
777 
782 

New  York....- — 

Ohio 

pAn-nsylvAnlA.    .  ._  .. 

South'Carollna 

w»»  ***** 

Virginia 

803 
805 
808 
729 
520 
722,786 

698 

700 

701 

704 

521,711 

521,714 

717 

"West  Virginia 

744 
747 

Wisconsin 

moulding ...... 

Sandstone . — ..— 

664 

546 

644 

374 

flexible 

676,715 

728 

669 

764 

6r2 

767 

451,762 

451,672 

451 

In  Aiaharaa 

• 

546 

544 

374,  STT 

Ariziona .— 

374.378 

Arkansas 

374.378 

California 

664 

536 
535 
522 

374,382 

Colorado — 

874,384 

OoTinectlcut         .  ^ . . . . 

374.386 

Dakota 

374,429 

Florida 

520 

374.386 

Georgia 

676 

770 

451,678 

451 

451 

451,684 

685 

697 

6H8 

691 

451,693 

374,388 
374.388 

Idaho 

723 

726 
729 

733 

735 

738 

737 

740 

521,743 

746 

748 

750 

544 

Illinois.. 

532 

Indiana 

374.303 

534 

544          .374.304 

Kansas 

544 

374,306 

Kentucky 

531 

374,390 

T'onlslana 

Maine 

520 

Maryland ^ 

544 

544 

374,309 

Massachusetts 

374,402 

Michi{;an 

606 

531,582 
532 

374,408 

Minnesota 451. 697 

374,404 

Mississippi 

699 

Missouri 

451,701 

533 

374,406 

Montana 

■**■■"•" 

374,408 

Nebraska 

703 

565 

521  • 

Nevada 

374.409 

Naw  Ha.tnpRh1rA  ,, 

374,409 
376:410 
374,411 
374.411 

New  Jersey 

45i,'766 

547 

761 

1 

New  Mexico 

New  York 

710 
716 
451,720 

523,546 

767 
772 
521,777 

644    "  ; 

North  Carolina 

645          •3741415 

Ohio 

546,582 

645 

374. 415 

Oregon 

374. 418 

Penn.sylvania 

451,724 

727 

728 

646 

782 

646 

374.419 

Rhode  Island 

374,428 

South  Carolina 

wa»  V 

Dakota - 

.... ... . 

374,429 

Tennessee 

732 
734 
774 
738 
742 
451 
451,744 

529 
530 

790 
793 
795 
706 
802 

374,429 

Texas 

374,431 
374,432 

Utah 

Vermont 

374,432 

Virginia 

529 

374,438 
374,437 

Washington 

West  Virginia 

521,805 

374,43! 

/ 


INDEX. 


631 


18»2. 

188.V84 

1885. 

1886. 

1887. 

1888. 

l889-'90 

• 

RAn<lRton(> In  WIscohbIti            -.,.,,  „- 

Pages. 
451,746 

Pages. 

Pages. 

Pages. 
535 

Pages. 

807 
809 
520 
521 

Pages. 
545 

Pages . 
374,438 

WvomlnfiT             -    ...... 

\m,  440 

Droduction . 

546 

544 
546 

374 

quarry  methods 

tests         .                  ........... 

450 

548 

uses.      ..  .. 

374,375 

RAiidtiBkv.  Ohio.  ffVDSt^ni      ..     

597 

Rati  1iViinc1mv>.  f7fLl..  hliif^Rtoiin  iTiftniif AC- 

297 

97.102 
424 

' 

ture. 
coal.  1 .......... 

16 

168 

IIlS^ncra.pfkfK^ 

pis  iron  ............. 

2»r 

501 

Qu  cksilyer . 



163 

99 

structural  materials 

508 
668 

523 

SAnldln  In  "Nrnrth  narollna  .. _ 

San  Juan  Mountains.  Colorado,  tin  ore . . 

434 

428 

475,767 

485 

486 

486 

677 

485 

485,706 

485 

485 

San  I»uis  Obispo,  Cal.,  chrome  iron  ore.. 
Sanonite     ^^ -    -    -- 

119 

•**«««»• 

704,810 
656,571 
576 

Sapphire .- ...... 

783.781 

439,443 

604 

584 

446 

in  Arissona  ..,..-,,,,^^...--,-,..^^ 

Colorado     ............ 

Oeorgia.... ... .. 

722 

Montana 

786 

New  Jersey................ ' 

762 

New  Mexico ..- ..... ' 

••••A« •- 

........ 

North  Carolina.. 

734 
735 
767 
777 

PennRvl  v'apia , 

Sardonyx,  Colorado 

Satin  spar 

Sayannah.  Ga. ,  structural  materials 

523 

**  •     •• 

Saward.  F.  £..  on  anthracite  coal  trade 

73 
656 

234 

SATnnv  binmTith    ,,,,..^  *  .,.^,^^,.-    

lead       

322 
406 

nickel       

Scanolite.  Massachusetts 

778 

896 
845 
866 

Schmitz.  £.  J..on  manaranese... ........ 

SchnnidAr.  Tj. ^ on  tUnPr*'^'«Ti   .. ^.. 

Schdnite.  artltlcal.  from  kainlte 

642.646 

Schorlonilte ,,,..    ^  .^. .,-....  .,...„ 

742 

Scranton,  Pa.,  coal  district 

16,107 
739 

Scythe  stones , 

Seattle.  Wash.,  coal ... ... 

601 

653.796 

99 

16,70 

Selenide  of  mercury.  Utah ..... 

776 

796 

Seroentine . ........................ 

776 

\r\  ArkATiRUA  . 

6r2 
763 
675 

&n 

690 
691 
606 
708 
712 
716 
724 
727 
737 
742 

703 
713 
719 
722 

Colorado.................. 

Delaware ................. 

Mainfl,,,.-    ^.. 

776 
776 
776 
776 
776 
776 
776 

740 
745 
762 
769 
772 
782 
786 
797 
802 

400 

Massachusetts ..... 

New  Jersey .... 

New  York 

• 

North  Carolina 

Pennsylyania 

Rhode'iffiand ..^. 

Vermont . 

Virginia 

Sewer  Dine  ................................. 

608 
920 

423 

576 
484 

Shale  <m1  ... ........ 

Shaler,  N.  S.,  Rhode  Island  coal  fields 

361 

Shamokln.  Pa-.  <^o*l  dlatrlnt 

22 

70 

46,63 

Sheafer,  P.  W.,  on  anthracite 

- 

Shepard,  C.  U.,  jr.,  on  foreign  phosphates . 
Sicily i>etrn]euTn  , .  .^-  ,..,.-, 

454 

232 
868 
382 

'  siUphur .. 

978 

600 

4 

515 

Slderite 

in  Alabama 

©70 

762 
679 
674 
679 
681 
684 
685 
693 
695 
697 
702 
758 
711 
716 

605 
697 
703 
716 
727 
730 
733 
735 
741 
745 
747 
753 
765 
767 
772 

Arizona i. 

Arkansas 

Connecticut 

Indiana 

, 

Kansas 

Kentucky 

Maryland 

Massachusetts 

Michigan 

Missouri 

New  York 

««»*  «••«« 

632 


INDEX. 


1882. 

1883-'M 

18R5. 

1887. 

1888. 

188^*00 

Slderlte  In  Ohio 

Paget. 
720 
726 
729 
732 
738 
744 

Paget. 

'Paget. 

Paget. 

Paget. 
777 
782 
787 
790 
799 
806 
810 

Paget. 

Paget. 

Pennsylvania .......... 

Sonth'Carolna 

Tennessee .......... 

Vermont 

"W^Ht  Virginia 

.....'... 

WyoTpiTig' 

Sienna 

928 
482 
758 
758,781 

68S 

712 

Silesia,  Germany,  zinc  mines  and  works. 

856 

92 

Sillcilied  coral 

wood -_. 

492 
187 
186 
150 

443 

004 

666 

584 

446 

Sllllman,  B.,  jr.,  on  petroleum 

Sllllman,  B.,  sr.,  on  petroleum 

Silurian  Iron  ores 

Bi)vi^  A,,  on  TiiRngftnA«fl  mailing 

....   s. 

329 
200 

........ 

.... 

Silver..-'. 7. f. 

172 
772 
760 

312 

104 

58 

756,794 

696 

707 

707 

716 

722,724 

738 

758 

762 

794 

808 

697,709 

68 

63 

62 

40 

47 

Isromlde 

clilorldf^,  Ari7/>na 

Oalifomla 

Colorado 

749 

Dakota 

Idaho  

770 

Maine 

Montiuia 

754 
756 
778 

New  Mexico 

Utah 

Wyoming , 

cWrtrohmTnfilft ^ 

750,761 

coinage... ..  .^^.^. 

90 

319 
821 
358 
321 
318 

206 
207 
237 
207 

iOB 

exports 

40 

extraction 

646 

imports 

100,108 

02 

40 

mining,  prottts 

native 

764,770 

69 
59,696 

prices 

106 

104,106 

104 

105 
105 

38 
88 
36 

S7 
86 

production 

172 
172 

176 
172,177 

1*72,  iffi," 
762 

312 
812 

TOO 
200 

6,49 

by  States  and  Territo- 
ries. 
of  Aii^hama    . ,  . 

49 
49 

Alaska 

819 

312,315 

319 
319 
319 
319 
312,815 

319 
319 
319 

812,315, 

419 

312 

200 

40 

Argentine  Republic 
Arizona 

200 

104 

59,701 

36 

49 

Australia 

Bolivia r../... 

Brltisb  Columbia  .. 

Oalifomla 

172,  ITT, 
182 

200 

104 

69 

30 

49 

Canada .......... ^ 

Chile 

Colombia,  United 

172,182 
172,177 

States  of. 
Colorado 

200 
200 

104 
105 

69 
69,717 

30 

49 

Dakota 

49 

BYance 

320 

Georgia 

172,677 
322 

172,182, 
750 

318 
319 
312,316 

319 

20O 

105 

59,722 

38 

49 

Germany 

Idaho .  ..a^- 

200 

105 

50,728 

96 

40 

Italy 

Jai>an 

319 

Maine 

172,687 

312 

200 

104 

7J7 
734 

86 

Maryland 

49 

Mexico 

319 

liichlgan 

178,607 
698 

105 

59,746 

749 

60,763 

50,756 

37 

40 

Mumesota 

Montana,,  ..,x.. 

172, 182, 

312,315, 

200 
200 

106 
106 

96 
96 

49 

Nevada 

f754 
172, 182 

176 
106 

172, 182, 
760 
172,713 

423 

312,315, 

418 

49 

New  Hampshire 

New  Jersey 

708 
60 

69,797, 
774 

New  Mexico 

North  Carolina 

Norway 

312,315 

312 

319 
312.315 

200 

106 
106 

96 
36 

49 
49 

Oregon 

172, 176, 
182 
728 
322 

200 

106 

59 
784 

86 

49 

Pennsylvania 

Kusa^A 

^ 

^— -- 

c::::xv:."vj 

«*«MM*  a* 

IMDBX. 


€33 


1882. 

188^^84 

1885. 

18R6. 

1887. 

IRRa 

1889-'00 

« 

silver  production  of  South  Carolina 

Spain     ... ...... 

Pages. 
172,729 

Paget, 
313 
319 
319 

Paget. 
200 

Paget. 
106 

Paget. 
89,788 

Paget. 
36 

Paget. 
49 

Sweden ............. 

Tennessee ... 

172,734 

200 

105 
105 

59,793 
59 

36 
37 

Texas  .............. 

49 

Turkey.- 

319 

312,315, 

417 

^ 

Utah 

172,182, 
788 

200 

106 

105 
106 

106 

59.799 

50 
50,808 

59,804 

36 

37 
86 

36 

49 

Vermont............ 

Virslnla 

172, 177, 

743 

172 

747 

176,182 

313 

200 

aoo 

40 

Washington 

Wisconsin 

49 

Wvomliur.  . 

200 

106 

59,809 

697,787, 

754,704 

710 

522 

528 

695 

525,708 

524,704 

524 

718 

524,721 

!)22,787 

741 

748 

522,746 

749 

787 

760 

761 

768 

T74 

522,783 

792 

794 

524 

522,524, 

797 

522,802 

86 

49 

mb7                   ................... 

* *«*/j  ................................ 

tellmide 

• 

Slate 

497 

398,532 
400 

549,713 
661 

547 
648 

376 

exports.. 

In  AlA^tJ^m^  . ... 

Ark^nsH^.      . .. 

672 
497,760 

376,879 

California 

376,382 

Colorado  .............. ...... 

• 

Dakota .. 

608 

Qeorgla ............................ 

452,076 

452,688 

452,692 

452,693 

696 

697 

560 

647 

376,388 

Maine .. .. .- 

519,560 
560 

376,398 

Maryland..    

876,399 

Massachusetts - 

Michigan 

560 

547 

376,408 

M^nnHSfttA ,.     ,,^,, 

Nevada - 

New  HamiMhIre 

706 

452,707 

452,711 

717 

432,725 

733 

736 

647 

547 

560 

New  Jersey 

876,410 

New  York 

560 

376,414 

North  Carol ina ..... 

415 

Penn«y]vftn4ft 

398 

550 
553 

376,424 

Tennessee •. 

430 

Texas .. 

Utah 

399 

520,'556' 

550 
7,713 
560 
649 

547,"649* 
647 

376,482 

Vermont 

452,737 
452,742 

376,434 

Virginia ! 

370,486 

piinnent 

7,929 
929 

398 

6,806 

6 

522 

7,522 

718 

548 

647 

production 

376 

Smaltlte 

674,702, 

753 

324,409 

548 

SmeHlnpT  fnma^e'i 

Smith,  u.  B.,  on  coal  receipts  at  Toledo, 
Smith.  ¥t-  A.,  on  Ala^iam^  coal  -  -- 

190 

144 

149 
523 

15 

marls 

Smith,  T.  Q..  on  coal  at  Buffalo 

186 

SmUhSOnlt^,  AriKnna.   ._           ,^         , .. 

764     . 

672 
(579 
682 
683 
692 
701 
707 
726 
732 
742 
746 

766"* 

•703 

1727 

rJ2 

733 

741 

752 

761 

784 

790 

WK 

807 

520 

Arkan-*ffu|  . ,    , ^  ^ 

Illinois 

Iowa 

KAnit».fl ...^. 

Maryland...* I. 

Missouri ,. 

• 

Pfliipnyivanla 

Tennessee 

Virginia 

• 

Smock,  John  C. ,  on  building  stone  In  New 

York, 
ores,  minerals,  etc.. 

665 

490 

x'lv, 
464 

" 

In  Jersey. 
Smoky  quartz 

781 
184 
10 

443 
60,103 

8 

604 

329 

446 

Snowshoe  district,  Pennsylvania,  coal . . 
Soaustone.. 

476 

In  Alabama 

693 
698 
703 
704 
716 
722 
742 

Arizona 

762     . 

Arkansas  

...^... 

California 

475,7(^7 

# 

Connecticut 

Georgia 

Maryland , 

693 
701 
713 

New  Hampshire 

North  Carolina 

760 
786 

Khode  Island 

634 


IMBEX. 


1882. 

1883-'84 

1885. 

1886. 

1887. 

1888u 

18B0-W 

SnaiTMitonA  In  Soil tli  Cftrollnft         ...... 

Paget. 
f729 
737 
742 

Paget. 

Paget. 

Paget. 

Paget. 
TO8 

* 

Paget. 

Paget. 

VftTTHont                            ....*» 

VirirtnlA 

• 

Soci4t6d08M6tAiix._ - 

699.779 

6,45 

Soda                 ^                                       

XV,  601 
601 

964 

963 

963 
773 
572 

fl.nn.1vAAfl  In  WvnTYiiTiflP _     

551 
560 
646 

Aflh ....... 

in  firlftsfi-xnaklns       .  .      ,,,,    -r 

Sodallte                        -       

498 

Rn<11iim  'hir.yirnTnatA                      _  .    .  _    _ . 

178,350 

TArbOTIAtA                                 

XY,601 

704,756, 
809 
661 
657 

mf^tfilllc.  CtkRtnor'B  nroco9S  TT.  -  - 

nitrate    .    . ..............^.... 

509 

966 
557 
964 
963 

salts 

231,547 

661 

663 

638,706, 
757 

........ 

siilpliat6.. ............ ............. 

603,769, 
763,772 
182 

Soetbeer,  Dr.,  on  production  of.predoizB 

metals. 
Solvay  Drocess  for  sodium  salts 

964 

231,647 

0 

666 

563. 

786 

Rout*l  Afrl«a.n  diamond  inlT\«« .r 

South  Oarolina,  alum .... 

681 

.-....-. 

asbestos .................. 

588,728 

913 
654 

bismuth ............ 

blsmutblte 

728 

786 

brick 

563 

728 

470,728 
729 
729 

787  .... 

clay 

786 

787 

787 

787 

581,598 

786 

78r 

50,786 

516,786 

787 

7W 

787 

787 

786 

545,786 

787 

787 

786 

787 

787 

coal —.........-. 

copper  ores 

feldspar 

«M»M    •••   — 

f ertiuzers,  analyses 

fireclay 

520 

466,728 

729 

172,728 

728 

729 

729 

729 

729 

728 

728 

729 

729 

728 

729 

424,729 

505,728 

523,728 

471 

625 

ga.lAT>a  ., 

gold 

812 

200 

106 

36 
590 

49 

granite 

374,428 

graphite 

686 

DeTnat.ite          .     ^^    ^^ 

Iron  ores 

83 

Itabiryte 

Itacolumite ..    

kaolin 

442 

lead  phosDhate 

lignite 

limestone 

873,428 

malachite... . 

manganese  ores 

552 

193 

124,130 

127,134 

marble 

428 

marl 

786 

671 

685 

787 

6.580 

787 

787 

787 

787 

786 

787 

50,788 

mica           .  . 

906 
984 

mineral  waters 

640 

718 

628 

ses 

ocher 

720 

508,728 
729       - 
729 

phosphate  rock 

788 
88U 

5,444 

7,609 

586 

[440 

pyrites 

pyroluslte Ill 

quartz ^ 

sand 

729 

728 

729 

172,176, 

729 

sandstone 

siderlte 

86 

533 

silver 

313 

200 

106 

49 

structui^al  materials 

873,428 

talc 

729 

788 
788 

whetstone 

zircon... . 

741 

South  Dakota,  limestone 

373,428 

Rn&fTi,  antltnoT^y 

646 

13 

356,360, 

366 

581 

4S4,'436' 

555 

1001 

coal 

5,109 
249 

U 
234 

235 
133 

JS"'""' 

28,206 
73 

coDper.........^...... 

^ 

iridium 

iron  ore.... 

109 
822 

96,101 
264 

102 

22 

lead 

|inii.ngan^ff<^ 

201 

166.160 

ISO 

m^nlnfir  la^!*^ 

nickel  ore 

407 

petroleum 

232 

21 

plfc  iron .. 

pyrites 

258 
392 

882 
496 
319 

507    • 

664 

quicksllTer ""I."IIIIII 

' 

ioe"  ■ 

silver , 

steel........ 

109 

- 

21 

tinore......; ^.^ 

618 

Kino 

\.".".'-".", 

\.....m.. 

•WA.  «••• 

INDEX. 


635 


1882L 

1888-'84 

1886. 

1886. 

1887. 

1888. 

1889-'00 

Sn^thlc  iron  oro.  AlAbftnift  ......^^ 

070 
762 
072 
074 
074 

Pagee. 

Pages. 

Pages. 

Pages. 

607 

703 

716 

733 

741 

746 

774 

787 

799 

810 

710,713 

720 

740 

743 

746 

747 

751 

760 

766 

771 

781 

787 

800 

806      . 

Pages. 

Pages, 

Arizona  ............ 

ArkansAS ...-,  -^  - 

CTonnectlcflt ___ 

Kan^Ai*  ...-  -  --- 

Maryland . 

Massacliusetts .._. 

605 
717 
720 
738 

North  Carolina 

South  OaroJlna 

Vermont ...— ...... 

WFominar......... ... 

Snecnlar  iron  ore. Colorado.. ...... i...... 

761 
676 
091 
693 
696 
697 
700 
706 
709 
714 

Georgia ........ 

Maryland     ....  ....... 

Massachusetts..... 

Michigan   /       x^x... 

Minnesota..^... , 

Missouri...... .--.- 

New  Hampshire 

NewYork 

i 

North  Carolina. 

P^nn^ylvimia  .. 

South  'Carolina. 

720 
740 
746 

Virginia    , 

Wl8con*»in 

Spelter  (f^M kItx«)  _ ,  .... 

" ■*** •• 

Spencevllle  copi>er  mines,  California. 

Snluerosiderlte,  Colorado 

217,206 
753 

758 

50 
714 

New  Mexico. 

Snhalerite ... .............. 

882 

In  Alahama 1 

070 

605 
606 
608 
701 
706 
711 
716 
717 
723 
727 
730 
781 
783 
736 
737 
741 
745 
749 
762 
765 

AI^Mfka  ..  . 

Arizona 

762 

072 
760 
752 
074 

ArkXTMAH . 

California 

Colorado 

Connecticut ... 

Dakota 

Idaho  

770 

070 
681 
682 
683 
686 
688 
602 
605 
606 
701 
756 
703 
706 
708 
757 
713 
717 
726 
727 
732 
774 
738 
742 
746 
123 

nitnois  .. , ... 

Indiana.............  ^    .^. 

Iowa 

Kentucky .....—. 

Ma1ti« , 

Maryland 

MasAarhns6ttff 

Minn<>Hota ^..  ... 

Missouri 

Montana .... ....... 

■ 

Nebraska 

Naw  Ha^npAhire    ...a.  . 

760 

762 
704 
760 
774 
784 

New  Jersey 

New  Mexico 

NewYork 

........ 

North  Carolina 

^ 

Pennsylyania 

Rhode  Island 

....... 

Tennessee 

791 
796 
790 
302 
807 

Utah 

Vermont 

Virginia 

........ 

Wisconsin 

Sniegeleisen 

263,660 

187,306 

^ 

11,14 

Spilosite 

Spinel 

486 
488,716 

737 

Spodumene 

738,  Tre 

526 

Springfield,  Mass.,  structural  materials  . 
Sproml,  H.  S.,  on  gypsum 

458 
305 

structural  materials. . . 

Standard  Oil  Company,  operations 

206 

Stanford.  E.  C.  C.  process  for  extracting 

480 

iodin& 

503 

18 

Stanton,  C.  P.,  on  Arizona  coal 

Stassfurt,  Germany,   potassium    salts 

630,640 

industry. 
Staurolite 

742 
264 
264 

Steatite  (eee  Talc) 

Steel 

100 

125 

160, 180, 

186 

980 

12,18 

12, 161 

12,20 

21 

Bessemer 

ci:)nsiimp(ion ,...,      ,    . 

exports — ^..^ 

140 

i02 

fi40 


INDEX. 


/ 


1882. 

1888-*84 

1885. 

1886. 

1887. 

IffiH. 

188^*90 

Tharsis  SulDhur  and  CoDDerCo.... ... 

Paget. 

Poffes. 

Paget. 
2S6 

Paget. 

Paget. 
94 
TW 
706 
797 

Pagtt. 

Paget. 

Theuardlte,  Arizona 

764"" 

769 

773 

759 

491 

787,772 

496 

California 

Nevada .................. 

Wyf>Tn*nflf r.,..T 

Thetis  hair  stone ............ . 

ThiT»oiifce     -  .--,-  -r,,, , 

704,787 

556 

668 

796 

_ 

Thompsonite . ............. .... 

774,781 

443 

604 

564 

446 

Thulite 

776 

• 

Tile 

681.603, 

704 

682,607 

707 

598,620. 

620 

640 

622 

622 

618 

610,626 

620 

625 

621 

616 

690 

618,625 

623 

625 

610 

574,978 

• 

hollow ..-.....—-.-.-. 

Imports* 

426 
370 

678 
214 

510 

134 

973 

Tin '. 

4S4 

110 

alloys 

ezi)orts .............. 

486 

884 

216 

186 

197 

122.19 

Banca 

Bllllton 

France .- 

Great  Britain 

New  South  Wales 

South  America 

Tasmania 

foreign  sources 

486 

486 

877 
884 

215 
215 

121 

import'?     

187 

197 

122 

nr^ftt  Britain . .    .    ...... 

- 

South  America 

Sweden 

F^inlng,  Harney  PaaIt  Ho.  ., 

144 

iio 

615 

prices 

884 

370 

216 

216 

167 
147.154 

123 

ore  analyses 

614 

602,611, 

635 

history i,.:.. 

dressing.  Cornwall 

377 

exports,  France 

618 
620 
621 
619 
625 
622 
621 
620 
601 

New  South  Wales 

• 

Russia 

South  America :. 

Straits  Settlements 

121 

Victoria,  Australia 

436,667 
436 

436 

603 

Australia 

121 

618 

504,622 

594.622 

623 

614 

Banca 

121 

BilUton 

121 

Burmah 

California. 

434,438' 

768 
434 

186, 7€5 
712 

120 

Colorado i 

China 

628 

598 

583.615 

593,602 

593 

617 

601 

618 

613 

623 

618 

623 

598 

597,694 

623 

602 

613 

597 

599 

593,619 

599 

eoi 

G18 
620 
619 
625 
618 

Connecticut 

673 
436 
434 

714 

Cornwall 

Dakota 

370 

214 

134,716 

..— 

190 

inTila.n<l 

France 

(Borgia 

Germany 

Idaho  

434 

India 

Italy ,• 

Maine 

434,687 

738 
744 

«*«      •• 

Massachusetts : 

• •«••.•• 

Mexico..! 

486 

Missouri 

Montana 

4S4  "" 
705 

New  Hampshire 

750 

New  Jersey 

New  South  Wales 

• 

New  York 

North  Carolina 

186,773 

Portugal 

Queensland 

Russia 

Spain 

Straits  of  Malacca 

4-36 

Straits  Settlements 

621 
6i9 

121 

Sweden 

TasmaDla... ^.- 

>«ft""' 

t"-"rr.'.". 

C 

L.,, 

....*•«« 

INDEX. 


641 


1882. 

1883-'84 

1886. 

1886. 

1887. 

1888. 

]88O-'O0 

Tin  or©  in  Victoria.  Anatralia ^ 

Pages. 

620 
599 

PagM. 

Pages. 

Pages. 

Pages. 

Pages. 

Virginia 

371 

214 

136,803 
136 

808 

121 

West  Vlrtrlnia ............. 

Wvonilnir  ,,,... ^ -- 

613 
605 
618 
622 
622 
618 
616 
623 
618 
628 
621 
619 
618 
619 
620 

148 

ortjrin                              -    — 

• 

Drodnction.  Austria 

Banca 

121 

BiUiton 

121 

Germany ......... 

Great  Britain 

121 

India 

Italy 

• 

Japan 

Queensland,  Australia 

Russia 

• 

1 

Spain 

" 

Sweden... 

Victoria 

treatment — — 

154 

oxide  IniTjortii - ,  -^ 

386 

215 

Dhysical  uronerties - 

625 
637 
635 
685 
634 

nlate  and  teme  plate .......... 

12 

22 

Plate  Association ... 

191 

14,216" 
214 

187 

13 

122 

Industry,  United  States 

s 

manufacture 

20 

prices - 

686 
686 

Quantity  of  metal  in 

Talue 

13 

works . - - 

635 
626 
637 
8 

powdered », . .. 

. 

prices . -- - ....... 

384 

8 

216 
8.7 

137 

158 

summary ... . ....... 

xm 
436 

767 

world's  output 

121 

Tlncal,  California .,.., 

704 
702 
701 
772 
749 
760 
793 
810 

Tltanate  of  lime.  Arkansas 

Titanic  acid.  Arkansas — .. 

North  Carolina 

Iron  "re.  Mlniiftsota     - 

New  York 

712 

Texas 

Wyoming 

Titanif er  ous  maimet  ite  analysis 

140 
498 
103 

Tltanlt4* ..   ,                           .      

774 

Toledo.  Ohio,  coal  trade 

150 

structural  materials 

510 
556,576 

532 
580 

Topaz     . ^,--.- --- 

486 
486 
486 
674 
486 

716,787 

440,443 

606,604 

446 

in  Arizona..... 

Colorado 

724,737 

712 
716 

580 

Connecticut 

Maine ... 

788 

Massachusetts 

743 

New  Hami)shire 

581 

New  Mexico 

486 

Utah 

788 
781 

' 

production 

584 

446 

smoky 

490 

Topeka,  Kans.,  structural  materials 

584 

668 

566,560 

718 

526 

Torbernlte •. 

• 

488 

6id,'6i7," 
743 

437,443 

505,604 

582 

446 

in  Dakota 

Maine 

488 
488 

723,743 
745 
746 
745 

New  York 

760 
668 

662 

North  Carolina 

• 

. 

Pennsylvania 

Texas 

785"" 

488 

772 

704 

production 

781 

584 

Trachyte 

724,766' 

Tremolite , 

382 

Trenton  limestone 

481,490 
556 

Trilobites 

727 
29 

448 
156 

604 

684 

446 

Trinidad  Coal  and  Coking  Company 

asphaltum 

606 

478 

Triphylite 

618 

Tripolite.  Georgia 

677 
681 

722 
730 
738 
742 
743 
758 
762 
803 
000 

Indiana 

Maryland 

603 

Massachusetts 

New  Hampshire 

704 
708 
743 

New  Jersey 

Virginia 

Wyoming 

•«»*. 

778  MIN 41 


642 


INDEX. 


1882. 

1883-'84 

1885. 

1886. 

1887. 

18m. 

1889-^ 

Trolllte  comTMsltion         ........' 

Paget. 

Paget. 

Paget. 
517 

Paget. 

Paget, 

Paget. 

Paget. 

Trona                           .            . ...... 

759,769, 

772 

431 

706,756. 
»)9 

Trumbull  Conn  .  wolfram        

Trumbull  coiinty,  Ohio,  coal 

« 

292 

704:722; 
768,796, 
806 

296 

286 

Tufa                -.  . 

767,769, 
774 

Tully,  N.  y..  salt  wells  

487 

Tunirstato  of  iron.  Caliiomla 

769 
431 

707 

Tungsten 

974 
574 
974 
675 

366 

218 

in  Connecticut 

Vlrprlnla 

ore  analysis  — 

# 

steel  

366 

218 

utilization 

431 

428 

Turkey  chrome  iron  ore 

971 
318 

iron 

111,251 

. 

ore  exports 

258 
434 

lead - 

/ 

manganese 

S05 

142 

ISO 

silver 

319 

umber 

713 
589 
ff76 
604 

! 

Turner,  G.  M.,  onnovaculite 

1 

438 

1 

Turquols 

493          767,781 
493         r767 

441 

556, 562 
688,70? 

582.584 
582 

446 

In  Arizona 

Colorado 

Nevada 

493          i768 
4S4. 493.  768 

757 
764 

New  Mexico 

582 
296 

Tuscarawas  county,  Ohio,  coal 

757 

44 

20 

292 

835 

Tusoarora  coal 

Ulexito 

787,772 

707,779 
677 

078 
707 
722 

928 
927 
928 

526 
582 

707 
718 
718 

«22  "" 

619 

620 

Umber 

imports 

in  California 

769 

Geor0a 

Miaslsslppi 

718 
713 
713 
713 

Pennsylvania 

532 

Turkey 

' 

Vermont 

Virginia 

743 

803 

619""" 
390 

165 

prices 

» 

718 

Union  Pacific  Railway  coal 

87,89 

444 
674,752 

448 
775 
775 
778 
774 

102 

976 
618 

18.22, 
39.72 
368 

186 

Ural  Mountains,  Russia,  platinum 

14S 

Uranlnlti* , 

668,712," 

716 

668,718 

796 

796 

794 

796 

796 

794 

Uranium 

Utah  alabaster 

466 

alum 

anglesit© 

antimony 

648 

arsenic,  vellow  sulphide 

arsenopyriito 

773 

asbestos 

913 

asphaltum 

794 

794 
794 

513 

478 

azurite 

773 
733 
774 
440,778 

barytes 

biotlte 

bismuth  ore 

654 

796 

bituminous  rock '. 

478 

blastfurnaces v 

121 

775 
744,773 

brimstone 

796 
794,796 

.... 

515 

calcite 

cement  rock 

563 

461 

cerargj'rit© 

773 
773 
774 
773 
773 
774 
773 
6,74,773 

76 

794 

796 

796 

796 

796 

796 

796 

171,359, 

796 

859 

e9,"795  * 

cerusHit« 

cervaiilite 

chalcopvrlte 

chrysocoUa 

cinnabar 

clays 

coal 

12,89, 

154 

203 

ii.'ss"" 

230.850 

68,206, 

374 

375 

171,374 

397,441 

SO 

59 

147,232 

anjvJysos 

production 

68 

77,378 
210 

210 

362 
378.422 

112 

112 

147,  «a 

coke 

150,202 

copiwr  ores  

?28, 778. 

60 

production 

794 

^216,228  ^329    ' 

69 

INBKX. 


643 


1883. 

188^*84 

1886. 

1886. 

1887. 

1888. 

1880-'90 

XTtah  ilnlnmltA 

Page: 
778 
773 

PageM.^ 

Pages. 

Paget. 

Paget. 
795 
795 
796 
795 
795 
796 
56,795 

795 

Paget. 

Paget. 

erubescile 

falilerz 

galena 

T73 

774 

geocerlte 

gilsonlte 

36 

478 

firold . - 

172, 176, 
182,774 
774 
916 

312 

200 

58,104 

49 

granite 

374,432 

graphite 

Great  Salt  Lake,  analysis 

843 
812 

RVIMiUni 

774 
774 
129 
773 

796 
796 

465 

Qematite 

40 

Iron 

252.288 
288 

182 

ore 

796 
795 
796 
796 
108 
796 
796 
103 

24,40 

kallnlte 

775 
775 
306 

kaolin 

- 

■  lead -. 

412,416 

248 

142 

86 
86 

80 

mol7bdate 

308 

412,416 

248 

142 

86 
86 

works 

leadhillite ^ 

774 
774 
773 
774 
773 
775 
774 
774 
774 

lignite 

796 

794 

796 

796 

796 

796 

796 

796,519 

796 

796 

796 

687 

795 

794 

795 

373,432 

llmonite 

• 

magnetite 

malachite 

manganese 

546 

543 

375,432 

mercury  selenide 

sulphide •..: 

mica 

774 

mineral  waters 

985 

540 

680 
515 

wax 

774 
773 
774 
491 

481 

mlsplrkel   

molybdenite 

natnralgas 

161 

516 

775 

774 

774 

609,774 

775 

774 

774 

774 

774 

774 

796 
795 
796 

ocher 

.....-- 

ozocerite 

966 

615 

481 

plaster  of  Paris 

796 

465 

polybasite 

796 
798 
796 
796 

pyrargyrite 

pyrolusite 

168 

rnodocrosite 

774 

532.549, 

774 

775 

774 

salt ; 

844 

488 

628,639 

611,622 

645,796 

795 

58,794 

542 

796 

607,'665' 

482,489 

saltpeter 

sandstone 

86 

374,432 
49 

silver  -.- 

172, 176, 
182,774 

312 

200 
399 

104 

slate 

376,432 

sphalerite 

774 
334 
120 
774 
775 
447 
774 
775 

spelsa 

steel 

796 
796 

sulphur 

807 

494 

644 

nif; 

tellurium 

tetrahedrlte 

796 
796 

topaz 

738 

tufa 

774 
774 

796 
796 
796 

wulfenite 

zincblende 

ntica,  N.  Y.,  structural  materials 

531 

314 

200,202 

Vanadate  of  copper,  Arizona 764 

700 
009 

"      *•" 

Vanadlnm 

449 

.... 

5.90 
111 
764 
250 

.... .... 

iron  ore 

........ 

Vauquelinite,  Arizona 

700 
88,96 

Venezuela,  copper ,.. 

^6,360, 

374 

319 

228,232, 
243 

128,139 

73 

73           * 

gold 

••••«*•• 

496 



»»««««*«^ 

644 


INDEX. 


18R2. 

1883--84 
Paget. 

1885. 

1886. 

1887. 

18m. 

les^-'oo 

Venetian  reds ......................... 

Pages. 

Paget. 

Paget. 

Paget. 

Paget. 

Paget. 
510 

Ventilation  in  mines - 

235 
797 
700 

Verde  antlaue  marble.  Vermont 

Verde  salt,  Arizona ..... ....... 

764 
396 

Vermilion                  - -r 

3,501 

531 

2,714 
718 

622 

Imitation 

imports ...- 

602 

622 

namt.  Wvominflr      

531 
296 

296 
188 

prices 

•*  ^*"" ■ ■ 

501 
501 
267 

714 

622 

022 
17 

production 

396 

487 
737 
737 
737 

Vermillion  Lake,  Minnesota,  iron -ore 

mines. 
Vermont,  aauamarine 

76 

16 

» 

arsenoDvrite . 

798 
798 
T98 

asbestos 

braunite 

brick 

563 

chalcoDvrite 

736 

569,737 

465,736 

216,231. 

736 

737 

737 

737 

737 

736 

737 

736 

737 

7?7 

120 

786 

469,736 

796,796 
798 
797 
796 

798 

798 

796,798 

60,796 

513,797 

798 

796 

798 

42 

42,799 

797 

chromic  iron  ore 

clay 

copper - 

329,343 

210 

112 

54 

60 

• 

feldspar 

galena ..... . 

gold 

106 

§7 

536,530 

granite 

37t.433 

graphite 

hematite ..— 

42 

InfiiHnrlal  earth ,     

Iron - 

17 

ores - 

pyrites _ 

^       kaolm ........... 

• 

kyanite ............ ........ 

748 

lignite 

738 

798 
533 

lime 

666 

433 

limestone.... 

451 

736 

788 

736 

737 

451,736 

738 

373,433 

llmonlt^^ , 

797 

798 

797 

145,798 

518,797 

798 

magnetic  iron  ore 

TnaTacbif^ , 

-••  •«*_  -  • 

•  * **  _* w* 

manzaneseores... 

661 

848 

64i 

124, 131 
541 



1VJ35 
37^.433 

marble .— 

marl 

metallic  paint 

510 

mineral  waters ........ 

985 

540 

719 
728 

686 

629 

&S 

roi»>l7)pr law  ,--  ^,_  ,  -    , 

mlspickel . .. . 

737 
738 

798 

nickel       ................  . 

novaculite . 

590 

553 

798 
798 
798 

ocher     ......    ........  ..  ..... 

738 
737 

537 

506 

oilstone .......... ... 

peat 

nottery  clay      ..  .....     .-. 

469 
738 
736 
738 
738 

Dsilomelane 

798 
797 
798 
796 

pyrites  ..--  .  ........         .  . 

878 

502 

Dvroluslte . 

ouartz          _.... 

« 

rhodonite 

766 

sandstone 

738 
737 
737 
738 
738 
452,737 

738 

798 
798 
797 
799 
59,799 

374,433 

scythestones . 

serpent  ine 

siderlte 



silver 

105 
530 

97 

Blate 

398 

522,524,  547.549 

S76.434 

sphalerite . ............ 

797 
799 

staurollte .. ..... . 

743 

steel - 

137 

184.186 

17 

580 

11 

797 

*" 

.   structural  materials ..... 

534 

373,433 

talc 

737 

limbpr ^ 

713 

verde  antique  marble 

........ 

797 
798 
799 
799 

whetstone 

737 

738 

rj8 

zaratite ...— ...... 

zincblende 

zircon 

66i 

Vlcksburg,  Miss.,  structural  materials... 

528 

Victoria,  Australia,  antimony 

6i6 

chrome  iron  ore 

121 

VleJIe,  Montagnc  Company  ,BeYgVvaxi7Aiwi 

works. 
Virginia,  allanlte 

b^ 

V-.... ... 

\ \- 

k" 

v- 

L..1 

alumslisde 

..\ — 

INDEX. 


645 


1882. 

1883-*84 

1885. 

1886. 

1887. 

188a 

1889-'90 

VinrlniA. amothyfft      .    .    ..........ir.-... 

Pagea, 
491 
7,32 

P<ige», 

Pages. 

Pages. 

Pages. 

Pages. 

Pages. 

anthracite  coal    ................. 

aT>atlt6  analYHlsf 

806 

arsenical  Iron  Dyritfl*,.,.,.,^,,., 

803 
803 
799 
677,799 

ars^nopyrito 

742 

588,738 
580,738 

asbestos ...... .. ....... 

913 
922 
654 

bary tes  ^ .... 

525 

518 

bismuth  .... . . . 

bitiimlno«8  coal  {see  coal), 
blafft  fnm?^^8  ^ 

121 
742 

bomite ................ 

803 
536,539 

brick  production...... ...... 

563 

buhrstones 

71iJ 

450 

builflimg  stone  

'jsn 

529 

373,436 

<nlaTnifife 

738 

799 
801 
803 
527 

calcareous  marl .. .. 

easslterlte .- 

cement 

551 

461 

works 

........ 

972 

cemsiiite .         .         .^.    . 

738 

7;« 

739 

742 

743 

6,34,82, 

739 

82 

799 

799 

799 

803 

803 

171, 360, 

799 

365 

361 

383,421 
799,803 

chalcodte 

chftlcopyrlie 

chrome  iron  ore  .    

569 
678 
12,90, 
97,205 

clay  ......... 

coall - 

11,83 

230,852 
355 

380 

146,272 

ana1yw« 

production . 

98 

149,152, 

204 

152,205 

171,206, 

377 

395,404, 

425 

4.400, 

426 

coke ... . - . ... 

742 

76  82, 

119 

118 

355,378, 

422 

422 

653 

nroduction...... . 

*cop];>er  ores .... .. 

231,738, 
741 

comnfliiTn , 

736 

728 

diamonds 

484 

m 

dufrenlte 

803 
803 
803 
799 

feldspar 

743 
742 
739 

fire  clay . 

flaceinir  stone 

fluorspar 

777 

galena 

739 

800 

garnet 

747 
312 

581 
36 

536 

gold 

172,176, 
739 
740 
590,743 

200 

106 

537 
686 

59,800 

514,800 

803 

801 

800 

800 

803 

11 

803 

803 

49 

granite 

374,436 

graphite... 

greensand  marl 

gypsum 

526,740 

740 

743 

119,125 

740 

743 

809 

4se 

77 

465 

hematite 

40 

Infusorial  earth 

721 

252 
276 

iron 

182,185 

24,83,77 
77 

14,28 

10,17 

ore 

24,40 

kaolin ...    .....  ^ 

442 

kyanite 

748 
414 

lead  ores 

738,743 

799,803 

lime 

410 

556 

436 

limestone 

451,740 
740 

801 
801 

373,436 

If-mnnltA ^^   _ 

80 

lithographic  stone 

519 

magnetic  iron  ore 

741,743 

741 

424,741 

451,741 
523, 741 
743 
741 
743 

78 

801 

801 

144, 161, 

802 

520,801 

592,801 

803 

801 

660,671, 

803 

malachite 

T77 
551 

manganese  ores 

806,307 

17, 181, 

193 

544 

123,182 
544 

127,135 

marble 

376,486 

Tnai"! .. 

massicot 

melaconite 

«  •**    W  WW* 

mica 

906 
7T8 

614 

m<«'*o]i*e    

millstone 

741 

.... .... 

801 
686 

629 

456 

mineral  waters 

985 

641 

719 
729 

522 

mining  law 

mispickel 

742 

496 

803 

moonstone .................. 

771 

natural  coke 

803 

gas 

171 
527 
146 

615 
709 

ocher 

741 

802 

\  -.  — .  — .... 

506 

X)etroleum 

platinuzn ........ 

442 

1 

I 

r'::::: 

x:::::::\::.:::: 

\ 

pottery  clay —.....  jrillH" 

470 
741 

\::::::y^   --- 

A. 

:X:.:....\ 

..\I 

paUomeluie _ 

\ — 

k  .\.^  •«  mmi 

.\, ... 

\ 

— ^ 

C46 


INDBX. 


1882. 

1883-*&( 

1885. 

1886. 

1887. 

1R88. 

I889-'99 

Virginia,  pyrites 

DVToluslte 

Pages. 
741 
742 
743 
743 

Pages. 
879 

Pages. 
504 

Pages. 
663 

Pages. 
802 
802 
808 
803 

Paget. 

Pages. 

pyrrhotlte _ 

quartz .. 

aiilcksllver 

754 

*  W  «  «    ^  '            • 

168 
628 

salt 

532,740  !846 

611,800 
802 
80S 
50,808 

622,624, 

802 

802 

800 

802 

U 

511 

803 

597 

482 

Bandflione  ._ ...._ ....  . 

742 
742 

172, 176, 
743 
452,742 

742 

374,436 

R«rT>Piitlii6 

silver 

._•_.. 

200 
896 

106 

38 
547 

40 

slate 

376,436 

smithsonlt'e 

8i)ecular  iron  ore 

sphalerite 

742 
120,137 

steel  

184 

18 
529 

14 
636 

12 

structural  materials 

373,435 

sulphur 

743 

496 

742 

447,743 

743 

864 

sandstone 

talc 

802 

803 

803 

136,803 

803 

tellur-bismuth . 

tetradymlte 

tin  ore' .V.V/.V. 

699 

371 

120 

trlpoUte .         .    .. 

743 

tungsten 

574 

umber 

743 
366 

738,742 

764 

764 

808 

zinc _. 

ores 

799,802 

TOO 

700 

Volborthlte 

Volgerlto , 

Wad "" 

882 

In  Arizona 

762 

672 
689 

Arkansas 

708 
738 
760 
769 
774 
784 
786 
186.203 

Maine . 

New  Hampshire 

New  York I.-.II. 

718 

North  Carolina 

Pennsylvania i.. 

726 
727 
103 
560 
403 
254 
36 

Rhode  Island 

Wages  Incoal  mining . 

100,137 
916 

169 

Walker,  John  A.,  on  graphite 

Wallace  nltkel  mine,  Canada... 

WAllaroo  copper  mine.  South  Australia.. 
Warrior  coal  fields,  Alabama 

830,832 

86 

236 
635 

t&6 
617 

211 
600,603 

173 

Warsaw  salt  district,  New  York 

r%S6 

Washlnston  blast  furnaces 

121 

brick  production 

664 

calcite . ... 



803 

804 

171,367, 

804 

pW8 

383,422 

804 
68,804 

cerusslte 

ooal 

6,60.96, 

775 

96 

99 

12 

149,162, 
206 

11.83 
11,70 
77,120 

230.357 

230,359 

362 

378,423 

3K1 

171,206, 
3RI 

395,400, 
426 

147.275 

production 

148,275 

eoke 

galena ............. ......  ... 

gold 

172,176, 
182 

312 

200 

106 

30 

49 

granite . 

374,437 

InfusorliU  earth . IV.ll.V.. 

568 

18 

iron 

129,148 
776 

252,288 

182 

11 

15 

10,17 

ore -.--........ 

40 

lead  carbonate 

804 
804 

lignite 

96,775 

lime ..... 

412 

437 

limestone —.-.--..... 

803 
804 
644 
686 

_,_! 

373,437 

limonite..... ....  . 

775 

marble . 

mineral  waters 

986 

541 
152 

719 

629 

522 

petroleuTTi 

plastic  clay . 

776 
451 

172,178, 
182 

804 

374,437 

silver 

313 

200 

106 
18 

99,804 
11 

36 

15 
535 

49 

steel 

373,437 

Watch  Jewels 

673 

........ 

Weeks,  Joseph  D.,  on  i^lass  materials 

958  ""'" 

544 

303 

manganese 

186 
378 

488 
439 

144 
388 

464 

436 
108 

123 
396 

481 
442 

r 

f^ 

manufacture  of 

coke, 
natural  gas 

144 

306 

petroleum 

|287 

Well8,  Fargo  ft  Co.,  on  lead  pxo&ncti  \]i 
Utah. 

lV.V.7.. 

\ 

V 

\ 

INDEX. 


647 


' 

1882. 

l883-*84 

1885. 

1886. 

1887. 

1888. 
Paget. 

1880-^00 

West  India  petroleum 

Pages. 

Paget. 
2:^i 

Paget. 

Paget. 

Paget. 

Pagtt. 

W«st  Virginia  anthracite ' 

• 

804 

806 
805 

asphaltum 005,745 

935 

■ 

baryt4?s . 

745 

121 

blastfurnaces 

brick 

536 
804 

804,626, 
648 

brines 

613 

4H2  488 

bromine 

851 

672 
12.90, 

142,171 
208,212 
9<M33 
131 

06 

145,152, 

207 

208,210, 

213 

143,150 

140,208, 
213 

487 

642 

493 

cement 

461 

coal 

• 

analysis 

6,33,83 

81 

11,88 

230,360 
429 

171,378, 
804 

386 
389.432 

146,277 

beds 

83 

84 
83 

minlnK  in  Kanawha 

Valley. 
production 

71 
77,»r4 

370 

378,424 

428 

375 

383,422 

424,430 

171,206, 

386 

:«)6,427 

430 

398,400, 
436 
4,400, 
430 

ooko 

analysis 

ovens 

• 

production 

83 

745 
744 

745 

71,122, 
21^ 

426 

423 

806 

&12,804 

806 

dufrenlte 

flre  brick  and  clay 

566 

fluorspar 

692 
971 

gas  coal 

133 

• 

grahamite 

745     . 

806  "' 

graphite 

686 

hematite 

744 

805 

40 

iodine 

252 
277 

Iron 

125, 135 

182 

4i6 

32 
81 

11 
806 

14,23 

10,17 
21,34 
437 

ores 

744 

Ume 

744 
744 

744 
424,745 

limestone 

806 

806 
806 
805 
671 
686 

373,437, 
439 

llmonlte 

manganese  ores 

marl 

----- — 

mica 

mineral  waters 

985 

541          7?9 

630 

622 

mining  law 

720, 741 
504 

natural  gas 

233,243 

156,161, 

26,466, 

484 

805 

806 

438,451, 

805 

805 

307 

niter 

744 

745 

189,206, 

7+1 

744 

^32,630, 

744 

744 

173 

ocher 

petroleum 

216 

1461 

4.442, 

463 

202,820 

quartz 

salt 

830 

479 

537,628, 
637 

611,620, 

805 

521,806 

805 

11 

136 

805 

805 

597,604 

482,488 

1 

saltpeter 

sandstone 

451,744 

374'438" 

Biderite 

744 
120,137 

1 

steel 

184 

18 

14 

12 

tin  ore 

travertine 

tufa 

Westphalia,  Germany,  zinc 

356 

Whetjstones 

589 

.■»53 

718 
729 
742 
786 

5  . 

460 

In  Dakota 

Indiana 

502 

460 

North  Carolina 

718 

727 

llhode  Island 

Scotland 

........ 

594 

South  Carolina 

729 
737 
747 

788 
798 

Vermont 

590 

Wisconsin 

Whit«,  George  W.,  on  structural  mater- 

:m 

terials 
White,  Prof.  I.  C,  on  the  Kanawha,  West 

XII 

91,03,95 
920 

Virginia  coal  field. 
White  lead 

524 

702 
703 

702 

7a? 

674 
675 
074 
«74 

616 
617 

511 

imports 

921 

511 

manufacturers 

prices 

616 
r)l6 
021 

production 



10. 702     2, 674 

611 

Whiting 

osi 

526 

707          ;677 

518 

Wilber,  F.  A.,  on  apatite 

521 

clays 

465 

676 
809 
806 

gypsum 

marifl 

622         1 

>  •  ««  m  m  w  m  «i 

r.V.V-V-. 

\^..— — 

I 


648 


INDEX. 


Willemite 


Wllllanis,  Albeirt,  Jr.,  on  coal 

useful  minerals 
of  the  United 
Statee. 

WilUamslte 

WllUs,  Ballej,  on  coalfields  of  Wasbing- 

ton. 
■Wilmington,  Del.,  struct aral  materials .. 
Wilson,  John  N.,  lead  ore,  Sophia  dis- 
trict. 

Wlnslow,  Me.,  tin-ore  mine , 

Wire  and  wire-rope  iiroduction 

Wisconsin  agate 

amethyst 

asphaltum 

azuslte 

barytes , 

bitumen 

bog  iron  ore 

brick 

catllnlte 

cement 

ceru6slte 

chalcedony 

chalcoclte 

chalcopyrlte 

clay 

coal,  Milwaukee 

coke 


1882. 


Paget. 
496,707 
704 
1 
604 


487 


copper 

diamonds, 
fireclay... 

galena 

garnet 

gold 

granite 

hematite.. 
Iron 


ore 

kaolin 

lead 

lime 

limestone 

llmonite 

maffoetlc  iron  ore. 
malachite 


manganese 

manganlferous  iron  ore 

matble 

metallic  paint 

mica ,. 

mineral  waters..* 

minlDfflaw 

natural  gas 

ocher  


peat 

porcelain  clay 

potash  and  pearlash . 

pyrites 

quartz 

sandstone 

silver 

smlthsonite 

sphalerite 

specular  iron  ore 

steel 

structural  materials. 

whetstones 

zinc 


Wither  Ite. 
Wolfram . 


ores. 


747 
746 
747 
747 


747 


747 
746 
746 


746,747 


605 


Wood  coal,  Alabama , 

Massachusetts , 

petrified,  Dakota 

siUclfled,  Colorado 

Wool,  mineral ,.„ 

Wulfenlte.  Arizona .Vi«i..n^ 

MassachuBetta .'^ 

Pennsylvania -V^ 

UUh -""^ 


1888-'84 


Paget. 

1778 


779 
672 


467 

745 

747 

747 

746 

746 

125,133 

747 

471.746 

312,747 


461,746 
746 


(46 


451 


747 


746 
747 


747 

747 

451,746 

747 

746 

746 


130, 137 


747 
365 
746 
686 
431,769 


161 


508 


767 
761 


757 


732 


252 
4i4,'486' 


966 


753 


382 

618 


1886. 


Paget. 


867 

526 
147 


186 


541 
6l" 


184 


1886. 


Paget. 


12 


1887. 


Paget. 
700 


807 
8U7 


807 
536,530 


580 


807 
807 
806 


18,26 


514,806 

72 

11 

806 

806 


148 
535' 


188 


711 


1719 
731 


807 


806 
806 


688 

516,807 

807 

807 

807 

151 

161 


687 


535 


807 
807 
806 
643 
1808 
;808 
«J7 


18 
535 


156 
218" 


807 

807 

806 

11 

511 


1888L 


Paget. 


1880-^ 


Paget. 


564 


561 


461 


193,306 
1397,406 


162 


680  374.496 

806,857  40 
14,23      il0,17 
30,40 


560 

541 


430 

873,430 


128 


510 


620 


bSS 


506 


646 


874,440 


807 
785 

707.716, 
718 


744 

718 
t711 


14 
535 


IS 
373,430 


;!^ 


INDEX. 


649 


1882. 

18R»-'84 

1885. 

1886. 

1887. 

1888. 
Paget. 

188O-'90 

• 

Wyominsr.  alum ................... 

Paget. 

Paget. 

Paget. 

Paget. 

Paget. 
809 

Paget, 

ainphi1)Olit6 

759 

angleslte 

809 

806 

809 

809 

800 

809 

809 

809 

809 

808 

806 

806 

808 

806 

808,810 

808,810 

810 

171,380, 

80S 

aragonlte -. 

orgentlte 

asbestos J 

760 

918 

513 

514 

AspbaltTini 

azurlte 

barytes 

blsxnuthlnlte 

l:iltiiTnATl , 

calclte ..., 

casslterlte 

cerargyiite... 

cemsslte 

cbalcocite 

758 

chalcopyrite 

*** •-•• 

duysocolla 

758 

clay 

'C08U 

6,»7 

88 
86,89 

12,100 

101 
101,104 

151 
329,342 

11,83 
72 

230,374, 
9n 
375 
374 

390 

391 

171,206, 

900,393 

147,280 

production 

280 

coke  manufacture 

Conner  ores ,;- 

216,229 

210 

112 

69,76, 

810 

810 

808 

810 

810 

810 

59 

60 

corundum x 

dolomitic  marble -..- 

emery 

epsom  salts 

feldspar 

fire  clay -... 

472 

fl^srgtnK  stone 

806 

fluorspar 

587 

galena 

806 
809 
59,808 

806 

glaifs  sand. 

gold 

172,176, 
758 

312 

200 

105 

36 

49 

gran1tf> 

graphite 

f»90,759 
759 
758 
759 

916 

gypsum ...................... 

810 

809 

810 

809 

11 

809 

810 

801 

808 

808 

808,810 

810 

810 

810 

810 

1809 

810 

809 

1808 

810 

810 

809 

810 

810 

686 

809 

809 

810 

465 

Hematite...... 

* 

ilmenlte 

• 

infusorial  earth 

Iron 

120, 147 
758 

285 

285 

184 

18 

15 
85 

ores 

kaolin 

kleaerite 

lead  ores 

# 

lignite 

758 

100 

973  440 

limestone 

iimonlte , 

lithographic  stone 

magnesium  sulphate 

magnetic  iron  ore 

malachite 

manganese  ore 

marble 

• 

375,440 

dolomlMc 

niarl 

melaconlte 

, 

mica 

588,759 

911 

^18 

millstone 

mineral  soap . .  . .....    . 

waters 

966 

541 

630 

WAX , 

mlnvblllte      . 

moss  agate 

491 

natural  gan 

161 

ozocerite 

957 

217 

809 
809 
810 

petroleum 

211,759 

130,153 

462 

442,466 

363 

plastic  clay 

plAtliinim . . 

367 

P3rrite8 

768 

809 

809 
809 
809 
810 
810 
158,809 

quartz 

374,440 

salt 

541,750 

843 

sandstone 

saponite 

slderite 

sUver  ores 

aodium  carbonate 

folphate 

172,176 

ll82 

\ 

200 

lios"""* 

\ 

\     ^  -- 

.Ib^tco 

■:;:;;: 

.A-::::: 

\::::::'x::™.. 

650 


INDEX. 


1882. 

188a-'84 

1886. 

1886. 

1887. 

I8R8. 

1880-'90 

WyomliiK.  sulDhur        

Pages. 
750 
759 

Paget. 
864 

Pages . 

Pages. 
645 

Paget. 
810 

Paget. 

Paget. 

theiiArdite.... ............. 

tin  ^rft             -  ---,  - 

613 

370 

808 
810 
809 
809 

tit anic  iron  or6  ... ... 

iriDoUte         

troDa           ............ 

759 

vermilion   ..................... 

531 

zircon     ..................... 

........ 

810 

Yale.  C.  Q..  on  borax       t.... 

^>4 

coal        ...... .... ... 

2 

286 

576 
90 
518 
532 

Iron  on  Pacific  coaAt 

mioa          

mineral  paints 

minor  minerals  of  Pacific, 
coast.       ... ....... 

662 

nicWfti  In  OaMfnmla ... 

296 

........ 

Qrecron ...... 

171 

_ 

snlphur  

496 

Yellowstone  National  Park,  asate 

757 
751 
761 
772 

amethTst  ... 

ireyserite  . 

obsidian  .  . 

507 

Yttrla  ore ...... .. ...... 

772 
668 
742 
785 
799 
113 

Yttrojrummite 

Zaratite,  Maryland 

693 
726 
738 
346 

p^np«Tivftt>ia ^.^,., 

• 

Vermont 

Zinc 

474 

681 

272 

154 

02 

88 

alloys ... 

carbonate  in  Arizona 

700 

701,708 

727 

732 

733 

741 

752 

761 

784 

700 

HOS 

807 

115 

Arkansas 

Illinois 

Iowa 

Kan^AR 

733 

365 
368 
360 
728 

. 

Maryland 

MlsRo^irf ^,... 

New  Jersey 

PATlTlflylVf^TllA  . ., 

Tennessee 

Virginia 

742 

365 
350 

Wii^consln 

exports 

477 
487 
400 
477 

274 

157 

04 

00 

Great  Britain 

Si>aln 

itriportA 

349 

274"" 

270 

IW 

115 

OS 

00 

CJftrmany        .^^^.^ 

UrA^tRrltaln     .     .     . 

487 

metallurfry 

384,627, 
657 

. 

mines,  Belcrlum 

488 

02 

Kansas 

371 
369 

156 
155 

] 

88 
88 
OS 

Missouri 

Silesia 

482,484 

ore  In  Alabama 

605 

698 

701,703 

706 

711.714 

716 

717 

723 

727 

730 

731 

Arizona 

762  "' 

m2 

760 
752 
674 

Arkansas 

476 

m 

California 

Colorado 

Connecticut 

Idaho 

770 
679 
681 
G82 

Illinois 

Indiana 

Iowa 

88 

Kansas 

156 

88 

Maine 

737,780 

741 

745 

740 

752 

755 

Maryland 

366 

695 

698 

701 

755 

703 

706 

360,708 

757 

713 

717 

381.725 

367,732 

. 

Massachusetts 

Minnesota 

155 

88 

Montana 

New  Hfl.TnpRh1rA 

760 

New  Jersey 

New  Mexico 

764 
780 
774 
784 
i701 
(796 
790 
»Q2 
807 



88 

New  York 

North  Carolina 

Pennsylvania 

476 

Tennessee 

""•"**** 

Utah 

Vermont 

738 

365,742 

746 

-"-• •••- 

Virginia 

Wisconsin 

156 

M 

88 

oxide.    {See  Zinc  white.) 

prloM .^ 

Wl% 

^ 

U 

INDEX. 


651 


1882. 

1863-^84 

1885. 

1886. 

1887. 

1888. 

1889-'90 

Zinc  production 

Pagts. 

XTT,XVI 

356 
357 

Pages. 
2.6.474 

400 

488 
488 
486 

Pages. 
2.5,7, 
273 
277 
280 
282 
281 
282 

Pages. 
1.7,154 

169 
169 
169 
150 

Pages. 
2.6,8, 
113 

1*17 

117 
117 

Pages. 

96 
96 
95 
96 

Pages. 
1,6,88 

in  Austria 

92 

Bclflriuni            .....  . 

91 

Prance. 

92 

Great  Britain 

2S» 

92 

Greece 

Hungary 

491 
476 

Illinois 

347 

358 

347,682 

347,368 

276 

164 

113 

92 

88 

Italy 

Kansas 

476 
476 

273 

114 

156 
155 

113 

750,763 

44 

92 
92 

88 

Missouri 

88 

New  Jersey 

Poland ,. 

169 

96 

92 

Prussia 

357 

481 

484 

278 
279 
283 
279 

Rbenlsh  provinces 

Russia 

169 

96 

Silesia 

150 
159 
150 

iir 

96 
96 
96 

Spain 1... 

490 

the  world 

reduction  works,  BelKium 

480 

silicate  In  Arizona 

764 

608,700 

700 

714 

732 

741 

750 

760 

788 

788 

799 

Arkansas 

noTiiie'''tit*nt ^ 

673 
662 
692 
699 
706 
721 
730 
738 

Kansas 

Maryland 

Missouri 

New  Jersey 

Pennsylvania 

Tennessee 

Virginia 

•->---"- 

works  in  Arkansas 

476 
491 
488 
475 
775 
475 
476 
476 

Austria 

. 

Belgium 

Illinois 

366 
347 
381 

■• mmmm . - 

Kansas 

Missouri 

New  Jersey 

Pennsylvania 

Tennessee 

350 

672,707 

762 

Zlnclte 

773 

703.761 

698,712 

6T5 

115,675 

675 

Zinconite  (elnkenite) 

Zlnn,  white  , .  ,   . , 

921 
922 

2,6,524 

704 

705 

705 

704 

7,10,704 

598 

6» 

94.617 

617 

88 

imports 

90 

prices 

process  of  manufacture 

production 

6,676 
556,  .'iSO. 
76,772, 
10 

617 
6 

Zircon 

487,660 

661 

393 

• 

Zirconium 

Zonochlorite 

493 

iisrr>E  X. 


Abrasive  materials,  summary 3 

Africa  copper 4-  ^ 

Agate 446 

Alabama  brown  hematite 40 

coal 1  146,172 

mines,  labor  at 173 

gold •     49 

Ironore 24 

Iron-ore  beds,  geological  for- 
mation of 28 

limestone 873,377 

metallic  paint 610 

mineral  waters 682 

ocber 508 

iwtroleum • 883 

pig  iron 10,11,17 

rank  of,  as  producer  of  iron 

ore 36,38 

red  hematite 39 

sandstone 374,377 

silver 49 

Alaska  gold 49 

silver 49 

Algiers  copper 73 

Allouez  copper  mine 69 

Aluminum,  by  R.  L.  Packard 110 

alloys 115 

and  copper,   strength    of 

alloys 116 

comparison  with  iron  and 

coi^per U2 

imports 118 

prodnetion  1880  to  1890 6 

steel,  physical  tests  of 117 

summary 2 

Amazonstone 446 

Amethyst 446 

Analysis  of  manganese  fron  Ck>rral  Hol- 
low, California 131 

Anthracite w 242,446 

distribution  of 246 

Antimony 141 

Arkansas 141 

imports 142 

Montana 141 

Nevada 141 

production,  1880  to  1890 6 

summary 2 

Apatite,  Canadian 464 

Argentine  Republic  copper 78 

Arizona  copper 60 

mines,  report  of  pro- 

gr«»8 66 

cost  of  mining  copjwr  in. . ....  67 


Pagei 

Arizona  gold 49 

lead 80 

contents  of  ores  mined  in .         80 

limestone 373,378 

sandstone 374,378 

silver 49 

Arkansas  antimony 141 

coal 147-174 

analysis  of 176 

market 175 

transportation  facilities .       175 

granite : 374-378 

limestone 37^-378 

lithographic  stone 519 

manganese 127-130 

mineral  waters 622 

sandstone 374-378 

slate 376-379 

syenite 879 

zinc 88 

Arrow  points 446 

Asbestos 614 

imports 614 

production  1880  to  1890 6 

Ash  bed  copx)er  mine 69 

Asia  copper  74 

Asphaltum,  by  E.  W.  Parker 477 

imports 479 

production  1880  to  1890  ...  6 

summary 4 

Trinidad 478 

Atlantic  copper  mine 59 

Australia  copper 74 

manganese 130 

Austria  copper 73 

and  Hungary  pig  iron 21 

steel 21 

Austria  zinc 92 

Average  monthly  prices  iron  and  steel 

in  United  States 15 

yearly  prices  iron  and  steel ...  15 

Ball  clay 441 

Baltimore,  Md. ,  coal  receipts 156 

shipments 155 

Barium  sulphate,  imports 513 

Barytes 613 

in  IllUnols 613 

Missouri 613 

North  Carolina ^ 513 

Virginia 518 

summary 4 

Batesville  district,  Arkansas,  manga- 
nese          130 

Be\g\\im.\xoxiOX«  *©. 


654 


INDEX. 


Belgium  pig  iron 

steel 

Bellaire,  Ohio,  cement 

Belief ontaine,  Ohio,  cement 

Belt  copper  mine 

Beryl 

Bessemer  steel,  Qreat  Britain 

ingots,  production 

production   compared 
with  that  of    Great 

Britain 

rails,  production 

Bichromate  of  potash,  prices  of 

Birkinbine,  John,  on  iron  ores 

Bituminous  limestone  pavements 

rock  in  California 

Kentucky 

Utah 

Bluestone 

in  New  Jersey 

New  York 

Pennsylvania 

uses'. 

Bolivia  copper 

Borax,  by  Charles  G.  Yale — 

Borax  in  Calif  ornia 

Nevada 

process  of  manufacture 

production  1880  to  1890 

reduction  works 

summary 

Bosnia  manganese 

Boston,  Massachusetts,  coal  trade 

Brass  exports 

Imports i 

Bromine 

in  Michigan 

Ohio 

Pennsylvania 

West  Virginia 

production,  1880  to  1890 

summary 

Brown  hematite  in  Alabama 

Colorado 

Connecticut 

Delaware 

Georgia 

Idaho 

Kentucky 

Maine 

Maryland 

Massachusetts 

Michigan 

Missouri 

Montana 

New  Mexico 

New  York 

Oregon 

Pennsylvania.., 

Tennessee 

Texas 

Utah 

Virginia 

"WasMugton  ... 
WestVVrginVa 
Wl&conBlCL .... 


T- 


Pag« 
21 

21 
4fil 
462 

SO 
446 

16 

14 


16 

14 

140 

23 

480 

477 

478 

478 

376 

376,411 

370,412 

376,420 

377 

78 

494 

494 

494 

602 

6 

502 

.      4 

130 

153 

69 

66 

493 

493 

493 

'  493 

493 

6 

4 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 


Buffalo  ceihent 461,  €6S 

coalclearances 1S8 

receipts 158 

trade... 157 

Bubrstones 456 

imports 456 

Building  stone,  production.  1880  to  1890.  6 

summary S 

Calif  ornia,  bituminous  rock 477 

borax 491 

chromic  iron  ore 137 

coal 147,178 

trade 168 

eopi>er i...         60 

gold 49 

granite 374.380 

gypsum 465,466 

lead  contents  of  ores  mined 

m 80 

limestone 373,383 

manganese 127 

marble 375.388 

metallic  paint 510 

mineral  waters 522 

nails 13 

petroleum 292  340,346 

Portland  cement 4fr! 

rolled  steel \i 

salt    482,483 

sandstone ?74,383 

silver 49 

slate 376,383 

tin 130 

Calumet  and  Hecla  copper  mine 50, 60 

Canada  iron  ore 22 

pig  Iron ". 21 

steel 21 

Canadian  apatite 454 

Cape  of  Good  Hope  copi)er 73 

Caifbonate  ore  in  Alabama 33,42 

Kentucky 40 

Maryland 42 

New  York. 40 

Ohio 42 

Pennsylvania 42 

West  Virginia 42 

Casualties  in  Illinois  coal  mines 206 

Caswell,  E.  A.,  on  prices  of  lead 83 

Catlinite 446 

Caucasus  manganese lao 

Cement 461 

imports 462 

InAkron 461 

Buffalo 461 

Fort  Scott,  Kansas 461 

Georgia 461 

Lia  Salle 461 

Lehigh  Valley 461 

liouisvllle 461 

Mankato 461 

Milwaukee 461 

.     Missouri 461 

New  Mexico 461 

0\\\<5 t61 

'SiMSiK^'ixQASiSk >8ik. 


mDEZ. 


655 


Cement  In  Schoharie  county,  New  York  461 

South  Riverside,  California.  403 

Texas '  461 

Utica,  minolfl 461 

Virginia 461 

production,  1880  to  1890 6 

Central  copper  mine 59 

Chateaugayiron  ore 35 

Chattanooga  cement 461 

Chicago  coal  prices 162 

shipments 160 

trade 160 

Chile  copper 73 

manganese... 130 

China  clay 441 

Imports 443 

ChlorastroUte 446 

Chromate  and  bichromate  of  ];)ota8h 

Imports 139 

Chromic  acid  imports 139 

iron  ore 137 

foreign  soiu*ces 140 

lmi>orts 139 

prices 140 

production,    1880    to 

1890 6 

sununaryl 2 

Chrysoberyl 446 

Cincinnati  coal  receipts 166 

trade 166 

Clay  imports 448 

Cleveland,  Ohio,  coal  trade 150 

Cliff  copper  mine 50 

Coal,  by  E.W.Parker 146 

Coal  and  lignite,  production  of,  in  Ger- 
many   21 

Coal,  anthracite.: 242 

annual  shipments 244 

average  prices  at  Port 

Richmond 154 

distribution  of 246 

lake  shipments  from 

Buffalo 167 

production  1880  to  1890  6 

bituminous,  Illinois 146 

Indiana 146 

Kentucky 146 

Maryland 146 

North  Carolina 146 

Ohio 146 

Oregon 147 

Pennsylvania 146,252 

production,   1880    to 

1890 6 

Virginia 146 

West  Virginia 146 

clearances  at  Buffalo 158 

exports 149 

fields  of  the  United  States 145 

foreign  shipments  of,  from  Balti- 
more    155 

imports 149 

at  San  Francisco •  168 

Coalln  Alabama 146, 172 

ArkansM 147,174 


Coalln  Krkansas  analysis  of 176 

transportation  of 175 

California 147,178 

Colorado /. 147,179 

Dakota 147 

Georgia 146,194 

Idaho 147 

Illinois 195 

Indiana: 205,348 

Indian  Territory 147.207 

analysis  of 210 

Iowa ;.  147,215 

Kansas.' 147,217 

Kentucky 146,219 

Maryland 221 

Michigan :..  146,228 

Missouri 147,226 

Montana 147,228 

Nebraska , 147,231 

New  Mexico 147,231 

North  Carolina 234 

North  Dakota 234 

Ohio 236 

Oregon 240 

Pennsylvania 241 

Tennessee 144 

Texas 147,271 

Utah 147,272 

Virginia 272 

Washington 147,275 

West  Virginia 2T7 

Wyoming 147,280 

markets,  Arkansas 175 

measures  of  Indian  Territory 212 

mines,  Alabama,  labor  at 173 

Illinois,  classification  of..        197 

mining,  wages  in lao 

prices 182 

receipts,  Baltimore 155 

Boston 153 

Buffalo 158 

Cincinnati,  Ohio I6S 

Duluth,  Minnesota 164 

Kan sas  City,  Missouri. .         I66 

Milwaukee 163 

Toledo,,Ohlo \eo 

shipments  by  Ohio  river 156 

from  Chicago 100 

Erie 158 

Milwaukee 163 

summary 3 

trade  at  Baltimore 155 

Boston 153 

Buffalo 157 

Qalifomla 168 

Chicago 160 

Cincinnati I65 

Cleveland 150 

Duluth i(W 

Erie J58 

Kansas  City I66 

Louisville 166 

Blllwaukee .         332 

Minneapolis i64 

^o\A^ >SSV 


656 


INDEX. 


Page. 

Coal  trade  at  New  Orleans IW 

New  York  City 151 

Philadelphia 155' 

Pittsburg 156 

St.  Louis IM 

St.  Paul IW 

Superior,  Wisconsin IW 

Toledo IW 

Coal  trade  review 150 

Cobalt 124 

Cobalt  oxide.... 124 

Imports 125 

production,  1880  to  1890....  6 

summary 2 

Colorado,  analysis  of   manganlferous 

Ironores  in 133 

Colorado  and  New  Mexico  anthracite 

coal ~ 146 

brown  hematite 40 

cement 462 

coal 17» 

copper —  60 

copper  mines,  report  of  prog- 

.  .            ress 60 

granite 374,383 

gypsum 465,466 

ironore 24 

lead 80 

contents  of  ores  mined 

in 80 

limestone 373,884 

manganese 127,131,132 

manganlferous  ores  in 183 

marble :..  385 

metallic  paint 610 

mineral  waters 522 

nails 13 

ocher 506 

oil  fields,  capital  invested  in.  330 

wages  paid  in  producing.  339 

petroleum 202,332 

petroleimi  wells  completed . .  837 

pigiron 10,17 

rank  of,  as  producer  of  iron 

ore 35,36 

redhematite 80 

sandstone ■.  374,384 

analysis  of 884 

iilver 49 

Itatistics  of  oil  tanks 838 

Columb««  cement  46S 

Golunmar  election  of  the  coal  measures 

of  Indian  Territory 212 

ComparisoB  of  iron  and  steel  activity 

In  1890  and  1891 16 

Conglomerate  copper  mine 60 

Connecticut  brown  hematite 40 

granite 874,385 

Ironore 24 

limestone 378,385 

analysis  of 386 

mineral  waters 522 

pigiron 10,17 

rank  of.  as  producer  of  iron 

ore 35,38 

•aQAjrtone 874,385 


Copper,  by  C.  Kirchhoff „ 56 

Adventure  mine 89 

Allonez  mine 59 

Ashbed  mine SO 

Atlantic  mine 50 

Belt  mine .' 59 

British  exports  of 74 

Calmnet  and  Hecla  mine SO 

Central  mine 99 

Cliff  mine 59 

Conglomerate  mine 59 

exports 07,61 

Evergreen  Bluff  mine  69 

exports  from  Great  Britain  ...  77 

Falls  copper  mine 59 

Franklin  mine  59 

Grand  Portage  mine 59 

Hancock  mine  S9 

Huron  mine 69 

imports  00,61 

imports  into  France  77 

London 76 

Swansea 76 

In  Argentine  Republic 73 

Africa... :,.  78,74 

Algiers 73 

Arizona 60 

Asia 74 

Australia 74 

Austria 73 

Bolivia 78 

California 60 

Cape  of  Good  Hope 73 

Chile 73 

Corocoro IX 

England,  values  of 73 

France 77 

Germany 73 

Great  Britain 78 

Hungary 78 

Idaho 69 

Italy. 73 

Japan 74 

Maine 60 

Middle  SUtes 60 

Missouri 60 

Montana 60 

Nerada 69 

New  Hampshire 60 

NewMexico 60 

NewQuebrada 73 

Norway 73 

Peru 73 

Russia 73 

South  America 73 

Southern  States 60 

Spain  and  Portugal 73 

Sweden 78 

Utah 60 

Venezuela #3 

Vermont 60 

Wyoming 60 

Isle  Royal  mine 80 

Kearsarge  mine n 

Lake  Superior 50,60 

Lake  Superior,  prices. . . .— ....  71 


INDEX. 


657 


Copper,  Mansfeld  mine 73 

markets 60 

Mason  and  Barry  mine 72 

Mass  mine 50 

mining. cost  of M,67 

Minnesota  mine 60 

National  mine 50 

Nonesuch  mine 50 

Ogimamlne 50 

Osceola  mine 60 

Peninsula  mine 60 

Pewabicmine 60 

Phoenix  mine 50 

Poderosamine 73 

Portugueza  mine 73 

prices 70 

production,  1880  to  1890 6 

production  in  Africa ,.  74 

Asia   74 

Australia »v.  74 

Europe 74 

North  America .  74 

South  America..  74 

Qnlncymine 50 

Ridge  mine 59 

Rio  Tinto  mine 73. 

St.  Glair  mine 60 

Seylllamine 78 

Sheldon  and  CTolumhia  mine ...  60 

Smelters 60 

Summary 1 

Tamarack  mine 60 

Tharsis  mine 78 

Wolverine  mine 60 

Cornwall  iron  ore 35 

ore  hills.  Pennsylvania,  pro- 
duction of  iron  ore  at 28, 29 

Oorocoro  coijper 73 

Corundum 467 

production  1880  to  1890 6 

Cost  of  copper  at  the  Atlantic  mine  per 

ton  of  rock  treated 60 

Crown  Point  iron  ore 36 

Crucible  steel  ingots,  production 14 

Crude  barytes,  production  1880  to  1890  .  6 

Cryolite 473 

Cryolite  imports 473 

Cuba  manganese 130 

Cumberland  cement 461 

coal  field,  shipments  from  225 

Cummings,  U. ,  on  natural  cement 461 

Cut  nails  inCalifomia 13 

Colorado 13 

Illinois 13 

Indiana 13 

Kentucky 13 

Massachusetts ^     13 

Missouri 13 

New  Jersey 13 

Ohio 18 

Pennsylvania 18 

Virginia 13 

West  Virginia 13 

Wisconsin 13 

Dakota,  Portland  cement 462 

Day,  William C,  on  stone ....  878 

778  MIN 42 


Delaware  and  Maryland,  rolled  steel ..  12 

Delaware  brown  hematite 40 

granite 874,386 

Denver,  cement 462 

Diamonds 446 

Diopslde 446 

Duluth,  coal  trade  164 

receipts 164 

Earthenware  exports 444 

imports 448 

Eastern  and  Southern  States,  spelter. .  88 

Eastern  States,  zinc 88 

Emerald 446 

Emery 467 

imports 467 

Erie,  coal  trade 166 

Europe,  copper  production  of 74 

England,  values  of  copi>er  in 78 

Evergreen  Bluff  copper  mine 60 

Exi>ort8  brass 69 

British  copper 74 

coal 140 

copper 67,88 

copper  from  Oreat  Britain ...  77 

earthenware 444 

lead -. 86 

Ume 462 

mineral  waters 628 

nickel 126 

platinum 144 

quicksilver 106 

salt 490 

stoneware 444 

tin 122,128 

zinc 90 

Ferro-manganese,  production  of 11 

Feldspar,  production  1880  tol800 6 

Fertilizers,  South  Carolina 449 

Fibrous  talc 476 

production  1880  to  1890 6 

Ftre-brlcks  imports 444 

Fire-clay 441 

FUnt,  Florida 386 

production  1880to  1890 6 

Florida  flint 886 

limestone 873,386 

phosphates 461 

sandstone 874,886 

Fluorspar 468 

metallurgical  uses  for 468 

prod  uctlon  1880  to  1890 6 

summary 4 

Foreign  copper  producers 78 

tin  mines 121 

Fort  Scott  cement 461 

Fossil  coral 446 

France  and  Spain  zinc 92 

copper 77 

iron  ore 22 

manganese 180 

pig  iron 21 

steel 21 

Franklin  copper  mine 50,60 

Garnet 446 

Geology  of  the  Choctaw  coal  field 206 

Georgia  brown  hematite 40 


658 


INDEX. 


Georgia  cement — - 461 

coal IW 

bituminous 140 

gold « 

granite - 874,886 

iron  ore '. JM 

industry 32 

brimstone 373,888 

manganese 127,188 

marble 376,387 

analysis  of 387 

mineral  waters 622 

ocher 608 

pig  Iron 10,11,17 

rank  of,  as  producer  of  iron  ore     85, 86 

red  hematite 80 

sandstone 374,888 

sliver 49 

slate 376,888 

GermanyandLuxamburg  iron  ore 22 

pig  Iron 21 

steel 21 

Germany,  coal  and  lignite 21 

copper 78 

pigiron 20 

OogeMclron-ore  district 85 

Qold  and  silver,  by  William  Kent 48 

mines,  wages  paid 60 

summary .'.  1 

world*s  production ...  62 

In  Alabama 40 

Alaska 40 

Arizona 40 

California 40 

Colorado 40 

Georgia 40 

Idaho 40 

Maryland 40 

Michigan 40 

Montana 49 

Nevada 40 

New  Mexico 40 

North  Carolina 40 

Oregon 40 

South  Carolina 40 

South  Dakota 40 

Texas 40 

Utah 40 

Virginia 40 

Washington 40 

Wyoming 40 

production  1880  to  1800 6 

quartz,  production  1880  to  1800 6 

Grand  Portage  copper  mine 50 

Granite 374 

in  Arkansas 874,878 

California 874,880 

Colorado 874,888 

Connecticut 374,885 

Delaware...: 874,386 

Georgia 874,886 

Maine 874,806 

Maryland 874,308 

Massachusetts 874,400 

MlaoetiO^ 874,404 


Granite  in  Missouri 374,405 

Montana 878,408 

Nevada 874,400 

New  Hampshire -^  374,400 

New  Jersey 874,410 

New  York 374,411 

North  Carolina 374,414 

Oregon 374,418 

Pennsylvania 374,418 

Rhode  Island 374,427 

South  Carolina 874,428 

South  Dakota 374,428 

Texas 374,431 

Utah 374,481 

Vermont 374,438 

Virginia 374.485 

Washington 874,437 

West  Virginia 488 

Wisconsin 374 

uses 374 

Graphite G07 

imports 607 

production,  1880  to  1800 6 

summary 5 

Great  Britain- 
annual  production  of  coal 80 

Bessemer  steel le 

copper  •. 71 

imports  of  copper  into 75 

Iron  ore ss 

manganese 130 

pigiron 11,18,31 

steel 81 

zinc 01 

Greece,  manganese 

Grindstones 

imports 

inroductlon,  1880  to  180O 6 

summary 8 

Ground  feldspar 441 

Ground  flint 441 

Guano -. 461 

Gypsum 465,406 

imports 437 

In  California 465.- 

Colorado 466,< 

Iowa 406^466 

Kansas 465.466 

Michigan 465,406 

New  York 465.406 

Ohio 465,406 

South  Dakota 46^4e6 

Utah 465,466 

Virginia 465,466 

Wyoming 465,466 

production,  1880  to  1800 6 

summary 4 

Hagerstown  cement 461 

Hancock  copper  mine 60 

cement 461 

Hematite,  red,  production  by  States. . .         80 

Hiddenlte 446 

Holland  manganese 130 

Hornblende  in  quarts 446 

Biuigary  copper , ,^........         71 


INDEX. 


659 


Page. 

Huron  copper  mine GOiflO 

Hydraulic  cement- 
Akron,  New  York - 4«1 

BeUaire,  OWo 461 

Buffalo,  New  York 461 

Chattanooga,  Tennessee 461 

Cumberland,  Maryland 461 

Fort  Scott,  Missouri 461 

Georgia 461 

Hagerstown,  Maryland 461 

Hancock,  Maryland 461 

Illinois 461 

Indiana 461 

Kansas 461 

Kansas  City,  Missouri 461 

Kentucky 461 

La  SaUe,  Illinois 461 

Mankato.  Minnesota 461 

Maryland 461 

Milwaukee,  Wisconsin 461 

Minnesota 461 

Missouri 461 

NewLiisbon,  Ohio 461 

New  York 461 

Onondago  county,  New  York 461 

PennsylTanla 461 

Salt  Xiake  City,  XJUh 461 

Schoharie  county.  New  York 461 

Tennessee 461 

Ulster  county,  New  York 461 

Utah 461 

Utlca,  Illinois ,, 461 

Virginia 461 

West  Virginia 461 

Wisconsin .'..,  461 

Idaho,  brown  hematite 40 

copper 60 

gold 48 

lead 80 

limestone 373 

marble 875,388 

sandstone 1 374,388 

■ilyer 49 

Illinois,  barytes 513 

bituminous  coal 146 

coal 105 

mines,  casualties  in 206 

classification  of . . .  197 

employes  in 201 

number  of  oi>erat- 

ingdaysin 202 

hydraulic  cement 461 

limestone 378,888 

analysis  of 300 

mineral  waters 622 

nails 13 

natural  gas 367 

petroleum 292,353 

pig  iron 10,17 

rolled  steel 1 12 

salt 482 

sandstone 874,890 

ipelter 80 

Bteelralls 18 

flSports,  aluminum 118 

mttmon^r ,,,^,  .••»••.•«••  148 


Imports,  asbestos •» 514 

asphaltum 479 

barium  sulphate^ 613 

brass 66 

British  copper 74 

buhrstones 456 

cement 462 

china 448 

chromate  and  bichromate  of 

potash 189 

chrome  ore 189 

chromic  acid 139 

clay 448 

coal 149 

cobalt  oxide 125 

copper 60,61 

from  United  States  in 

England  and  France  76 
into  Liverpool,  Swan- 
sea, and  London 76 

into  France 77 

Great  Britain...  76 

cryolite 478 

earthenware 448 

emery 457 

ilrebrick 444 

graphite 6U7 

grindstones 458 

gypsum 467 

iron  ore  Into  Baltimore 44 

Boston 44 

Buffalo    Creek, 

New  York ....  44 

Chicago 44 

Cuyahoga  Co...  44 

Detroit 44 

Perth  Amboy  ..  44 

Oswego 44 

Pensacola 44 

Philadelphia...  44 

Pittsburg 44 

Puget  Sound...  44 

San  Diego 44 

San  Francisco..  44 

St  Louis 44 

Vermont      dis- 
trict   44 

lead 86 

litharge 611 

lithographic  stone 620 

manganese 129 

marble 875 

merctulal  iirepar  ations 101 

mica 476 

mineral  waters 522 

wax 481 

nickel 126 

ocher 609 

Paris  while 512 

phosphates 460 

platinum 144 

quicksilver lOl 

vermilion lOl 

red  lead 611 

salt 480 

9uiphur,«,«^^^«.«**  .«*«.....«««  V9^ 


660 


INDEX. 


Imports^  talo 476 

terraalba 512 

tin 128 

whetstones 4<J0 

white  lead 611 

whiting 612 

Bine W 

oxide » 

Indiana  cement 461,4© 

coal 206,848 

bituminous 146 

limestone 878,890 

analysis  of 802 

mineral  waters 688 

nails 18 

naturalgas 867 

petroleum --  2W 

well  record 849 

plgtron 10,17 

rank  of,  as  producer  of  iron 

ore 86,86 

rolled  steel 12 

salt 482 

sandstone 874,808 

Indianred 610 

Indian  Territory  coal,  analysis  of 210 

bltuminouB 147 

Infusorial  earth 460 

production      1880     to 

1890 6 

Infusorial  earth  summary 6 

Iowa,  coal 215 

bituminous U7 

gypeum 466,466 

limestone 873,903 

mineral  waters 622 

sandstone -. 874,804 

zinc 88 

Iron  and  ste;;l 10 

average  monthly  prices 

of 16 

yearly  prices  of  16 
industries  of  the  United 
States,   by  James  M. 

Swank 10 

summary 1 

-yessels     built    in    the 

United  States 14 

ore,  by  John  Blrklnbine 28 

and  coal,  the  world's  produo- 

tionof 22 

beds  of  Alabama,  geological 

formation  of 28 

carbonate,  in  Ohio 88 

comparative  production 88 

composition  of,    from  Iron 

Mountain,  Missouri 47 

districts,  total  production  of.  84 

foreign  receipts  of 45 

from  Wisconsin  mines 81 

Great  Britain's  exjwrts  of 19 

imi>orts 43 

from  Africa 43 

from    Cornwall    Ore    Hills, 

Pennsylvania 28 


Iron  ore  imports  from  Brazil 48 

British  Colnm- 

bU tt 

Cuba 48 

England 48 

France 43 

Germany 43 

Greece 43 

Italy 43 

Labrador 43 

Manitoba «S 

Mexico 40 

Newfoundland.  43 
Northwest  Ter- 
ritory   4S 

Ontario 4S 

Portugal 4S 

Quebec 4S 

Spain 43 

Turkey  in  Asia.  43 

in  Alabama u 

Austria  and  Hungary ......  82 

Belgium $z 

Canada 82 

Colorado 34 

Connecticut si 

Cornwall » 

France 1.  n 

Georgia m 

Germany  and  Luxnjnburg.  22 

Gogebic  district K 

Great  Britain 82 

Italy 22 

Kentucky 24,34 

s  Liake  Champlain  refi^n 80,86 

Lake  Superior  region 35 

Maine n 

Maryland 84,34 

Marquette  district » 

Massachusetts 24 

Menominee  district 35 

Michigan 24 

Minnesota 24 

Missouri 84,85 

Montana 24 

New  Jersey 24^86 

New  Mexico 24 

New  York 24,36 

North  Carolina 24,34 

Ohio 84 

Oregon 24 

Pennsylvania 84 

Russia 22 

Spain 22 

Sweden 28 

Tennessee 24 

Texas 84 

Utah 24 

Vermilion  district 86 

Virginia 34 

West  Virginia 24.?4 

Wisconsin 81 

industry  in  Alabama 17 

Georgia. 81 

Michigan 91 


INDEX. 


661 


Page. 

Iron  ore  industry  in  Minnesota SI 

Missouri 83 

New  Jersey 22 

New  York » 

Ohio 88 

PennsylTania 28 

Tennessee 82 

Virginia 81 

Wisconsin 80 

Iirlncipal  uses 23 

production  by  States 24, 26, 95, 86 

of,  at  the  Cornwall 
ore  hills,  Penn- 
sylTania.   29 

shipments     from     Michigan 

mines 27 

rails,  production 14 

rolled,  production  of  compared 

with  rolled  8teel 18 

trade 16 

Isle  Royale  copier  mine 59 

Italycopper 73 

iron  ore 22 

manganese 180 

pig  iron 21 

steel 21 

Japan  copi>er 74 

Jasper 446 

Kansas  bituminous  coal 147 

coal 217 

gypsum 465,466 

limestone 373,394 

analysis 394 

mineral  waters 522 

natural  gas 367 

petroleum 292,365 

well  record 358 

salt 482,488 

sandstone 374,395 

spelter 89 

zinc 88 

Kaolin 441 

Kearsarge  copper  mine 59,60 

Kentucky  bituminous  coal 146 

rock 478 

brown  hematite 40 

cement 461 

coal 219 

iron  ore 24,84 

limestone 373,396 

mineral  waters 522 

nails 13 

petroleum 292,350 

petroleum  well  record 352 

pig  Iron 10,11,17 

rank  of,  as}  producer  of  Iron 

ore 35,36 

salt 482 

sandstone 374,396 

Kent,  William,  on  gold  and  silver 48 

Klrchhoff,  C,  on  copper 56 

lead 78 

zinc 88 

Kunz,  George  F.,  on  precious  stones  . .        445 

Lake  Champlain  iron-ore  region 30, 35 

I^k«  copjier,  prices  of 71 


Laki  Supsrior  copper 60 

iron-ore  region 85 

Land  plaster,  Michigan 467 

La  Salle,  Illinois,  cement 461 

Lawrence  county,  Pennsylvania,  ce- 
ment           462 

Lead,  by  C.  Klrchhoff 78 

contents  in  Arizona  ores 1...         80 

California  ores 80 

Colorado  ores 80 

Idaho  ores 80 

Montana  ores 80 

Nevada  ores 80 

New  Mexico  ores 80 

ores    mined  in   the 
Western  States  and 

Territories 80 

South  Dakota  ores..  80 

Utah  ores 80 

desllverlzers,  etc 60 

exi>orts 86 

highest  and  lowest  prices  of. 83 

Imports i 86 

in  Arizona 80 

Colorado 80 

Idaho 80 

Montana 80 

Nevada 80 

New  Mexico 80 

Utah 80 

market 82 

prices  of 83 

production,  1880  to  1890 6 

summary i 

Lehigh  Valley,  Pennsylvania,  cement.        461 

Lime,  exports 462 

production,  1880  to  1890 6 

Limestone 373 

for  iron  flux,  production, 

1880  to  1890 6 

In  Alabama 373,377 

Arizona 373,378 

Arkansas 373,378 

California 373,383 

analyses  of...        883 

Colorado 373,384 

Connecticut 373,385,386 

Florida 373,886 

Georgia 373,388 

Idaho 378 

Dlinols. 373,388 

.     Indiana 373,390 

analysis  of 392 

Iowa 373,393 

Kansas 373.394 

analysis  of 391 

Kentucky 373,305 

Maine 373,398 

Maryland 373,399 

MassachUietts 373, 40^ 

Michigan 373,403 

Minnesota 373,404 

Missouri 406 

analysis  of 373, 406 

Montana 373,408 

Nebraska 873,408 


662 


INDEX. 


Page. 

Limestone  In  New  Jersey 878 

analysis  of..        410 

New  Mexico 873,411 

New  York 873.418 

Ohio 878,417 

analysis  of 417 

Oregon 873,418 

Pennsylvania 873,420 

analyses  of.  421,428 
423,424 

Rhode  Island 873,428 

South  Carolina 373,428 

South  Dakota 873,429 

Tennessee 873,429 

Texas 878,481 

analysisof 432 

Utah 873,482 

Vermont 878,433 

Virginia 373.436 

Washington 873 

West  Virginia 373, 487,  439 

Wisconsin 878 

analysisof...        439 

Wyoming 378,404 

uses 874 

Litharge,  imports 611 

Lithographic  stone 619 

Arkansas 619 

imports 620 

Texas 619 

Virginia 619 

production,  1880  to 

1890 8 

Louisiana  salt 488,488 

LouisYlIle,  Ky.,  cement 401 

coal  trade 166 

Maine,  brown  hematite 40 

copper 60 

granite 874,  396 

iron  ore 24 

limestone 873,  896 

mineral  waters 622 

pig  iron 10, 17 

rank  of,  as  producer  of  iron  ore.     35, 86 

slate 876,  898 

Manganese,  by  Joseph  D.  Weeks 127 

from  Corral  Hollow,  Call- 

f omla,  analysis  of 131 

Imports 129 

In  Arkansas 127, 180 

Australia 130 

BatesYllle  district,  Ar^ 

kansas 130 

Bosnia 130 

California 127, 181 

Caucasus 130 

Chile 130 

Colorado 127, 132 

Cuba 130 

France 13O 

Georgia 127-188 

Great  Britain iso 

Greece 130 

Holland 130 

Italy 130 

Nevada 127,134 


Manganese,  in  New  Brunswick 130 

New  Zealand 180 

North  Carolina IW,  184 

Nova  Scotia 180 

Portugal 180 

Quebec 180 

South  Carolina 127,134 

Spain 130 

Sweden lao 

Tennessee 127,135 

Turkey 130 

Vermont 127,135 

Virginia 127,185 

ores 127,129 

^        production,  1880  to  1890 6 

summary t 

world's  production  of 129 

Manganlferous  iron  ores 128,139 

ores,  in  Colorado 183 

silver  ores 128.129 

Kincores 1S9 

Mankato,  Minnesota,  cement .  .*. 461 

Mansfeld  copper  mine 73 

Marble 875 

imports 875 

in  California 875,382 

Colorado 385 

Georgia 875,387 

analysisof 387 

Idaho 375,388 

Maryland 875,400 

Massachusetts 875,408 

Michigan 403 

New  York 875,414 

North  Carolina 415 

Oregon 418 

Pennsylvania 875,427 

South  Carolina 428 

Tennessee 875,429 

Utah 482 

Vermont 875,433 

Virginia 375,436 

Wyoming 440 

Marls 451 

production,  1880  to  1890 6 

summary 4 

Marquette  iron-ore  district 35 

Maryland  brown  hematite 40 

cement 4C1 

coal 146,221 

gold « 

granite 874,308 

iron  ore 24,34 

limestone 873,390 

marble 875,400 

mineral  waters 522 

ocher S08 

pig  iron 10,11,17 

rank  of  as  producer  of  iron 

ore 35.86 

sandstone 374,399 

serpentine,  analysis  of 400 

silver 49 

slate 376.399 

Mason  and  Barry  copper  mine 73 

Massa'Uiusetts  copper  mine 60 


INDEX. 


663 


*  Massachusetts  brown  hematite 40 

granite 374,400 

iron  ore 24 

limestone 373.403 

marble 375,403 

mineral  waters *       6S8 

nails 13 

oeher 608 

pigiron 10,17 

rank  of,  as  producer  of 

iron  ore 35,38 

red  granite,  analysis  of.        401 

sandstone 374,403 

analysis  of..        403 

Menominee  iron-ore  district 36 

Mercurial  preparations,  imports 101 

Merton,  Henry  R.,  &  Co.,  on  spelter 

production  of  Europe 92 

Metallic  paint 609 

In  Alabama...... 610 

California...' 510 

Colorado 510 

New  Jersey 510 

New  York 510 

Ohio '     610 

Pennsylvania 510 

Tennessee 510 

Vermont 510 

Wisconsin 510 

Mica. 474 

Imports :        476 

North  Carolina 474 

production,  1880  to  1890 8 

summary 4 

Michigan  bromine 493 

brown  hematite 40 

coal 148,226 

gold 49 

gypsum 485,488 

iron  ore 24 

land  plaster 487 

limestone 373,408 

marble 403 

mineral  waters 622 

natural  gas 387 

pig  iron 10,17 

rank  of  as  producer  of  iron 

ore 36,36 

red  hematite 39 

salt 482,483 

grades  of * 484 

sandstone 374,403 

silver 49 

slate 378,408 

BCiddle  States,  copper 80 

Millstones,  production,  1880  to  1890 8 

summary 3 

Milwaukee,  cement 481 

coal  receipts 163 

shipments 183 

trade 182 

Mineral  paints 608 

production.  1880  to  1890.  8 

summary 4 

Mineral  waters,  by  A.  C.  P^ale 5S1 

exports 


Page. 


Mineral  watery  Imports 

In  Alabama 623 

Arkansas 62? 

CaUfonxia 522 

Colorado 629 

Connecticut 523 

Georgia 629 

lUlnois 62t 

Indiana 529 

Iowa 523 

Kansas 629 

Kentucky 622 

Maine 629 

Maryland 52t 

Massachusetts 629 

Michigan 62t 

Mississippi 529 

Missouri 629 

Nebraska 529 

New  Hampshire 529 

New  Mexico 62S 

New  York' 523 

North  Carolina 522 

Ohio 529 

Oregon 522 

Pennsylvania 629 

Rhode  Island 629 

South  Carolina 522 

Tennessee 622 

Texas 522 

Vermont 522 

Virginia 622 

Washington 522 

West  Virginia 522 

Wisconsin 522 

stmimary 4 

Mineral  wax  imports 481 

Mining,  cost  of  copper 58 

Minneapolis  coal  trade 184 

Minnesota  cement 481 

Coppermine 69 

granite 374,404 

iron  ore 24 

industry  in 31 

limestone 373,404 

pig  iron 17 

Pipestone 404 

rank  of ,  as  producer  of  iron 

ore 35,88 

red  hematite 39 

sandstone 374,404 

Mississippi  mineral  waters S^ 

Missouri  and  Michigan  rolled  steel 12 

barytes 513 

bituminous  coal'. 147 

brown  hematite 40 

cement 481 

coal 228 

copper 80 

granite 374,406 

iron  ore 24,86 

industry  in 33 

limestone 873,408 

mineral  waters 522 

nails IS 

ocher 


i 


664 


INDEX. 


Page. 

lilssourl  onyx 408 

petroleum 202,381. 383 

pig  iron 10,17 

rank  of,  as  producer  of  iron 

ore 85,36 

red  hematite 39 

sandstone 874,405 

siwlter T 89 

zinc 88 

Mobile,  coal  trade  at 167 

Montana  antimony 141 

brown  hematite 40 

coal 228 

copper 60 

cost  of  mining  copper  in 87 

gold 49 

granite 874,406 

iron  ore 24 

lead 80 

contents  of  ores  mined  in.  80 

limestone 873, 40g 

rank  of,  as  producer  of  Iron 

ore 86,36 

red  hematite 89 

sandstone 874,408 

silver lO 

Moss  agate' 446 

Nails,  cut  and  wire 13 

National  copper  mine 69 

Natural  gas,  by  Joseph  D.  Weeks 366 

amount  and  value  of  coal 

displaced  by 367 

capital  invested  in 369 

consumption 366 

Inniinois 367 

Indiana 367 

Kansas 337 

Michigan 367 

New  York 367 

Ohio 367 

Pennsylvania 367 

pipelines 368 

production  1880  to  1890...  6 

summary 8 

value 366 

West  Virginia 367 

Nebraska  coal 147,231 

limestone 373,408 

mineral  waters 622 

Nevada  antimony 141 

borax 494 

-•  copper 60 

gold 49 

granite 374,409 

lead 80 

contents  of  ores  mined  in.  80 

manganese 127,134 

salt 482 

sandstone 374,409 

silver 49 

New  Brunswick  manganese iso 

Newbury,  Prof.   Spencer,  B.,  on  hy- 
draulic cement 461 

New  England  anthracite  coal 146 

rolled  steel 12 


New  Hampshire  copper 69 

granite 974,409 

mineral  waters se 

sandstone 374,409 

New  Jersey  bluestone 870,411 

granite 874,410 

ironore 24,35 

indtistryln 3S 

limestone  ...'. 373,410 

analysis  of 410 

metallic  paint 510 

nails IS 

pigiron 10,17 

rank  of,  as  producer  of  iron 

ore 85,38 

red  hematite 39 

rolled  steel 12 

sandstone 874,410 

slate 878,410 

New  Lisbon,  hydraulic  cement 461 

New  Mexico  brown  hematite 40 

cement 461 

coal 2S1 

copper 60 

gold 49 

Ironore 24 

lead ! 80 

contents  of  ores  mined 

In 80 

limestone 373,411 

mineral  waters 522 

petroleum 885 

ricollte 411 

rank  of,  as  producer  of  iron 

ore 35,38 

red  hematite 89 

sandstone 374,411 

silver 49 

zinc 88 

NewOrle  nscoal  trade 167 

New  York  mineral  waters 52S 

New  Quebrada  copper •. 73 

New  York  bluestone 376,412 

brown  hematit3 40 

cement 461,462 

coal  trade 151 

granite 374,411 

gypsum , 466,466 

ironoore 24.29 

limestone 373,413 

marble 375,414 

metallic  paint 510 

natural  gas 867 

ocher 506 

pig  iron 10,17 

rank  of,  as  producer  of  iron 

ore 36,88 

red  hematite 39 

rolled  steel IS 

salt 482,484 

sandstone 874.411 

slate 876,414 

New  Zealand  manganese 130 

Nickel 124 

and  cobalt.. I2i 


INDEX. 


665 


Page. 

Nickel,  Canada .T. 125 

census  statistics 125 

exports 126 

Imports 125 

Lancaster  Gap,  Pennsylvania.        124 

LoTelocks,  Nevada 124 

Mine  La  Motte,  Missouri 124 

production,  1880  to  1890 6 

summary 2 

Nonesuch  copjier  mine 60 

North  America,  copper  production  of. .         74 

North  Carolina  barytes 613 

coal 146,234 

gold 40 

granite 974,414 

iron  ore 24,34 

manganese 127,134 

marble 415 

mica 474 

mineral  waters 622 

pig  iron 10,11,17 

rank  of,  as  producer  of 

iron  ore 36.36 

sandstone 874,416 

silver 49 

slate 416 

North  Dakota  coal 2S4 

Norway  copper 78 

NovRCulite,  production,  1880  to  1890 6 

Nova  Scotia  manganese 180 

Ocher 506 

imports 506 

in  Alabama 606 

Colorado 506 

Georgia 506 

Maryland 506 

Massachusetts 506 

Missouri 506 

New  York 50g 

Pennsylvania 506 

Vermont   506 

Virginia 506 

Wisconsin 506 

Ogima  copper  mine 50 

Ohio  bituminous  coal 140 

bromine 403 

cement 461 

coal .* 285 

gypsum 465,465 

iron  ore 24,33 

limestone 373,417 

analysis 417 

metallic  paint 610 

mineral  waters 522 

nails 13 

naturalgas 867 

petroleum 203,318 

pig  Iron 10, 17 

Portland  cement 462 

rank  of  as  producer  of  iron  ore ...     33, 36 

rolled  steel 12 

salt 482,488 

sandstone 374,415 

analysis 416 

wire  nails 14 

Oilstones 460 

and  whetstones,  summary...         '  8 


Page. 
Onondaga  county,  New  York  cement . .        462 

salt  district 486 

Onyx,  Missouri 406 

Open-hearth  steel  ingots 14 

rails 14 

Oregon  brown  hematite 40 

coal 147,240 

gold 49 

granite 874,418 

iron  ore 24 

limestone ...,. 873,418 

marble 418 

mineral  waters 522 

pig  iron 10,17 

rank  of,  as  producer  of  iron  ore .     35,  80 

red  hematite 80 

sandstone 874,418 

silver 49 

Osceola  copper  mine 50,60 

Ozocerite 481 

production  1880  to  1890 6 

summary 4 

Padflc  Coast  Borax  Company 50 

Packard,  R.  L.,  on  aluminum 110 

Parker,  E.  W.,  on  asphaltum 477 

on  coal 146 

Paris  white 612 

imports 512 

Peale,  A.  C. ,  on  mineral  waters 521 

Peninsula  copper  mine 50 

Pennsylvania  ai^d  New  York  petroleum  292, 312 
Pennsylvania  and  New  York  petro- 
leum, capital  invested ^ 314 

Pennsylvania  and   New  York  petro- 
leum, value  of  wells 313 

Pennsylvania  anthracite  coal 146 

bituminous  coal 146,262 

bluestone 376,420 

bromine 493 

brown  hematite 40 

cement 461.462 

coal 211 

granite 874,418 

ironore 24 

industry  in 28 

limestone 373,420 

limestone,  analysis  of 421 ,  422. 

423,424 

marble 375,427 

metallic  paint 510 

mineral  waters 522 

nails • 13 

natural  gas 367 

ocher 506 

petroleum 295 

pigiron 10,17 

rank  of, as  producer  of  iron 

ore 35,86 

red  hematite 39 

rolled  steel 12 

sandstone 874,419 

analysis  of 419 

slate 370,424 

.steel  rails  13 

wire  naila  .,  14 

Peru,  copper 73 

P«UXa  >aiM  M\\.'m2aA.«    «...«...» 


666 


IKDEX. 


Page. 

Petroleum^  by  Joseph  D.  Weeks 287 

Alabama 863 

American,  character  and 

composition  of 

crude,  vtocks  of 

total  product 800 

InGaUfomla 280,202,810 

Colorado 202,888 

minols 202.863 

Indiana 202 

Kansas 202 

Kentucky 202,860 

Lima  district.  Ohio 

Macksburg    (Ohio)   dis- 
trict   

Mecca-Belden  district . . . 

Missouri 202.861 

New  Mexico 866 

Ohio 202,318 

wages 

Pennsylvania 

Pennsylvania  and  New 

York 202 

Pennsylvania  and  New 

York,  shipments 808 

Tennessee 202 

Texas 202,860 

West  Virginia 202,320 

Wyoming 363 

Ohio,  capital  invested ...  821 
pipe-line  certificate,  prices.  800 
pipe-lines,      Pennsylvania 

and  New  York 200 

production.  1880  to  1890 0 

statistics  in  Calif omla 846 

stocks 804 

Ohio 810 

West  Virginia 320 

summary 8 

wages 804,314 

well  record 811 

Ohio 881 

Pewabic  copper  mine 60 

Phenacite 440 

Philadelphia  coal  trade 163 

Phoenix  copper  mine 60 

Phosphates  Imports 460 

in  Florida 451 

South  Carolina 460 

production  1880  to  1800  6 

summary 4 

Pig  iron 21 

and  steel  .world's  production  of         21 
annual  production  of,  for  81 

years 10 

in  Alabama 10,11,17 

Austria  and  Hungary 21 

Belgium 21 

Canada 21 

Colorado 10,17 

Connecticut 10,17 

PYauce 21 

Georgia  10,11,17 

Germany  and  Luxembourg.     20, 21 
Great  Britain Vi,^\ 


Pig  iron  in  Illinois ^ 10.17 

Indiana 10.17 

Italy 21 

Kentucky 10^11.17 

Maine 10.17 

ICaryland 10^11,17 

Massachusetts 10,17 

Michigan 10,17 

Minnesota 17 

Mlssourt 10^17 

New  Jersey 10,17 

New  York 10.17 

North  Carolina 10.11,17 

Ohio 10,17 

Oregon 10,17 

Pennsylvania 10,17 

Russia 81 

Spain 21 

Sweden 81 

Tennessee 10,11.17 

Texas 11,17 

Virginia 10.11,17 

Washington 10,17 

West  Virginia 10,11,17 

Wisconsin 10,17 

production  1880  to  1890 6 

inSonthemStates  11 

Pipestone 446 

Minnesota 404 

Pittsburg,  Pennsylvania,  coal  trade  at  156 

Platinum 148 

exports 144 

Imports 144 

prices 144 

production  1880  to  1890 '    6 

Russia 143 

Uri^l  mountains 143 

Poderosa  copper  mines 73 

pQland  zinc 08 

Port  Henry  iron  ore 86 

Portland  cement^  Bellefontaine 483 

Buffalo..: 461 

California 468 

Colorado.. 468 

Columbus 468 

Dakota 468 

Denver 

Indiana 

lAwrence      County, 

Pennsylvania 468 

Lehigh         County, 

Pennsylvania 4CJ 

New  York 401 

Ohio 468 

Onondaga     County. 

NewYork 461 

Pennsylvania 468 

prices 468 

San  Diego 408 

South  Bend 461 

South  Riverside.  Cal- 
ifornia, tests  of ...  464 

Yankton,  Dak 402 

Portugal  manganese 130 

\  Pox\.\x.^ca«nAkQo^i^x  mine ..  93 


I 


INDEX. 


667 


rage. 

Potomac  River,  cement 461 

Potter,  Prof.  W.    B.,  on  analyses  of 

Iron  Mountain  Iron  ore 46 

Potter's  clay,  production  1880  to  1890...  6 

Pottery 441 

Precious  stones,  by  Georgje  F.  Kimz  —  445 

production  1880  to  1890  6 

summary 8 

Prlcelte,  analysis  of 506 

Prices  quicksilver 104 

Pyrites W8 

production  1880  to  1890 6 

summary 4 

Quartz .--  440 

Quebec  manganese 130 

Quicksilver W 

Abbott  mine 96 

Altoonamlue 95 

Bradford  mine 96 

California  mine 95 

Census  statistics  of 102 

Cloverdale  mine 96 

establishments,      location 

and  number  of lOB 

expenditures  In  the  produc- 

tionof 104 

exports 108 

exi>orts  and  shipments  of ..  100 

Great  Eastern  mine 95 

Great  Western  mine 96 

Guadalupe  mine 95 

highest  andlowestprlcesof  99 

imports 101 

movement  of 100 

Napa  Consol  idated  mine ...  95 

New  Almaden  mine 95 

New  idrla  mine 95 

Oaklandmlne 96 

Oceanic  mine 95 

Pope  Valley  mine 96 

I>ower  used  In  mining  and 

reduction 107 

prices 98,101 

production  1880  to  1890 6 

Redlngton  mine 95 

St.  John  mine 95 

Sulphur  Bank  mine 96 

summary 2 

Sunderland  mine 96 

value  of  production 107 

vermilion  imports 101 

wages 104 

world's  annual  production.  101 

yield  of  from  California  ores  103 

Qulncy  coppermlne 69 

Raborg.  William  A.,  onsalt 482 

Reaction  in  the  American  iron  trade. . .  16 

Red  granite,  Ma8sachusetts,analyBls  of.  401 

Red  hematite  In  Alabama 89 

Colorado 39 

Georgia 39 

Michigan 39 

Minnesota 89 

Missouri 39 

Montana 89 

New  Jersey 89 


Red  hematite  in  New  Mexico 38 

New  York 88 

Oregon 88 

Pnnsylvanla 88 

Tennessee 88 

Utah 88 

Virginia 39 

Wisconsin 89 

Iiroductlon  by  States 39 

Red  lead  imports 611 

Rhine  district  and  Belglumzino 92 

Rloollte,  New  Mexico 411 

Ridge  copper  mme 69 

Rhode  Island  granite 374,427 

limestone 37»-428 

mineral  waters 522 

sandstone 874,428 

Rio  Tinto  copper  mine 78 

Rolled  iron  in  Alabama 12 

CalifomU 12 

Colorado 12 

Connecticut 12 

Delaware 12 

Georgia 12 

.  lUinois 12 

Indiana^. 12 

Iowa 12 

Kentucky 12 

Maine 12 

Maryland 12 

Massachusetts..^ 12 

Michigan 12 

Minnesota 12 

Missouri 12 

New  Hampshire.^ 12 

New  Jersey „ 12 

New  York 12 

Ohio 12 

Pennsylvania 12 

Rhode  Island 12 

l^nnessee 12 

Virginia 12 

West  Virginia 12 

Wisconsin 12 

Wyoming 12 

production 14 

steel  in  California 12 

Delaware  and  Maryland  12 

Illinois 12 

Indiana 12 

Missouri  and  Michigan.  19 

New  England  States ...  12 

New  Jersey 12 

New  York 12 

Ohio 12 

Pennsylvania 13 

Virginia 12 

West  Virginia  and  Ken- 
tucky   12 

Wisconsin 12 

production 12,14 

Rosendale,  New  York,  cement 461 

Ru3sla  copper 78 

iron  ore 28 

pig  iron .-  21 

^  p\a\^XL\]iin. 


668 


INDEX. 


Page. 

Rnssia  steel 21 

RutUe 446 

production,  1880  to  1890 « 

Sagenltic  rutlle i46 

St.  Clair  copper  mine 69 

St.  Louis,  coal  receipts 166 

trade 166 

St.  Paul,  coal  trade 164 

Salt,  by  William  A.Raborg 482 

exports 490 

by  countries B92 

imports 489 

by  customs  districts 491 

in  California 482,489 

niinolB 482 

Indiana 482 

Kansas 4«,488 

Kentucky "    482 

Louisiana 482,488 

Michigan ^W2,483 

Nevada 482 

New  York 482,484 

Ohio 482,488 

Onondaga  district.  New  York  .        485 

Tennessee 482 

Utah -• 482,489 

Virginia 482 

Warsaw  district,  New  York  ...        486 

West  Virginia 482,488 

production,  1880  to  1890 6 

summary* 4 

Salt  Lake  City  cement 461 

Sand  Coulee,  Montana,  coal,  analyses 

of 229 

San  Diego  cement 462 

Sandstone S74 

in  Alabama 374,377 

Arizona 374,378 

Arkansas 874,378 

California 874,382 

Colorad  o,  an  alysis  of 384 

Colorado 974,384 

Connecticut 374,386 

Florida 874,386 

Georgia 374,388 

Idaho 374,388 

Illinois 974.390 

Indiana 393 

Iowa 874,394 

Kansas 374,395 

Kentucky 874,396 

Maryland 374,399 

Massachusetts ,374,402 

analysis  of        400 

Michigan _.  374,403 

Minnesota 374,404 

Missouri 374,405 

Montana 374,406 

Nevada 374,409 

New  Hampshire 374.409 

New  Jersey 374,410 

New  Mexico 374,411 

New  York 374,411 

North  Carolina 374,415 

Ohio 374,416 

analysis 416 


Sandstone  in  Oregon 374,418 

Pennsylvania 374,419 

aoalysis  of.        419 

Rhode  Island 374,428 

South  Dakota 374,429 

Tennessee 374,429 

Texas 374,431 

Utah 492 

Vermont.. .» 374,433 

Virginia 374,436 

Washington 374,437 

West  Virginia 374,437 

Wisconsin 374,438 

Wyoming 374,440 

uses 374,375 

San  Francisco,  coal  imports  at 168 

Sapphire  gems 446 

Schoharie  county,  New  York,  cement.        461 

Searles  borax  marsh 496 

Serpentine,  Maryland,  analysis  of 400 

Sevilla  copper  mine 73 

Sheldon  and  Columbia  copper  mines . .  59 

Silesia  zinc 92 

Sillclfled  wood 446 

Silver  in  Alabama 49 

Alaska 49 

Arizona 49 

California. 49 

Colorado 49 

Georgia 49 

Idaho 49 

Maryland 49 

Michigan 49 

Montana 40 

Nevada 49 

New  Mexico 49 

North  Carolina 49 

Oregon 49 

South  Dakota 49 

Texas 49 

Utah 49 

Virginia 49 

Washington 49 

Wyoming 49 

Silver-producing  mines,  relative  im- 
portance of 49 

production  1880  to  1890 6 

Slate 376 

ground  as  a  pigment,  production 

1880  to  1890 6 

in  Arkansas 376,379 

California 376,882 

Georgia 376,388 

Maine 376,388 

Maryland 376.399 

Michigan 376,403 

New  Jersey 376,410 

New  York 376,414 

North  Carolina 415 

Pennsylvania 878,424 

Tennessee 490 

Utah 376,432 

Vermont 976,434 

Virginia 976,496 

uses 976 

Smoky  quartz.* 416 


INDEX. 


669 


Soapstone 478 

production  18W  to  18SM 6 

summary , 4 

Sontti  America  copper '3,74 

South  Bend,  Indiana,  cemeat 462 

South  Carolina  gold 49 

feitillzerk 449 

granite 374,428 

limestone 873,428 

manganese 127,134 

marble 428 

phosphate  rock 450 

silver 49 

South  Dakota,  gold 49 

granite 974,428 

gypeum 466,466 

lead  contents  of   ores 

mined  in 80 

limestone 873,429 

recent  developments  of 

tin  in 120 

sandstone 374,429 

silver 49 

tin 120 

Sonthem  States,  copper 60 

production  of  pig  iron 

in 11 

Bine 88 

Spain  and  Portugal  copper 73 

iron  ore - 22 

manganese 130 

pig  iron 21 

steel   21 

Spelter,  census  statibtlcs  of 88 

in  Eastern     and      Southern 

SUtes 89 

Illinois 89 

Kansas 89 

Missouri 89 

production 8g 

of  Euroi>e 92 

stocksof 89 

Spiegeleisen  production 11,14 

Steel 21 

in  Austria  and  Hungary 21 

Belgium 21 

Canada 21 

Prance 21 

Germany  and  Luxemburg 21 

Great  Britain 21 

Italy 21 

Russia 21 

Spain 21 

Sweden 21 

crude,  production  of 11 

rails,  Illinois ^13 

Pennsylvania 13 

production 13 

rolled,  production  of,  compared 

with  rolled  iron ^ 13 

Stone,  by  William  C.  Day 373 

Stoneware  exports  444 

Structural  materials,  summary 3 

Sulphur B15 

Imports 616 


Sulphur  production,  1880  to  1800 

summary 

Summary 

Superior,  Wisconsin,  coal  trade  at 

Swank,  James  M.,  on  the  iron  and  steel 
Industries  of  the  United  States  in  1889, 

1880,  and  1891 

Sweden,  copper 

iron  ore 

manganese 

pig  iron 

steel 

Syenite,  Arkansas 

Talc,  imports 

Tamarack  copper  mine 

Tennessee  bituminous  coal 

brown  hematite 

cement 

iron  ore 

limestone 

manganese 

marble 

metallic  paint 

petroleum 

pig  iron 

mineral  waters 

rank  of,  as  producer  of  iron 

ore 

red  hematite 

salt 

sandstone 

slate 

Terra  alba  Imports 

Texas  bituminous  coal 

brown  hematite 

cement 

coal 

gold 

granite 

iron  ore 

limestone 

analynis  of 

lithogrraphic  stone 

mineral  waters 

petroleum 

well  record 

pig  iron 

rank  of,  as  producer  of  iron  ore. 

sandstone 

silver 

Tharsls  copper  mine 

Thomsonite 

Tin 


6 

4 

1 

164 


California 

exports 

imi)ort8 

mines,  foreign 

prices 

recent  developments. 
inCaUfomla 

South  Dakota 

Virginia 

South  Dakota 

Temescal  mine 

Virginia 


10 

78 

22 

130 

21 

21 

879 

476 

50 

146 

40 

461 

24,32 

873,429 

.127,135 

375,420 

510 

362 

10,11,17 

622 

85,36 

89 

482 

874,429 

480 

512 

147 

40 

461 

271 

40 

374,431 

24 

373,431 

433 

519 

522 

292,850 

360 

10,11,17 

35.36 

374,431 

49 

78 

446 

119 

120 

122,123 

122 

121 

128 

120 

121 

120 

121 

120 

119 

ISO 


670 


INDEX. 


Tin,  world's  supply  of -....        121 

Toledo,  coal  receipts  at IW 

trade  at 150 

Topaz 44« 

Tourmaline 446 

Trilobites 44« 

Trinidad  asphaltum 478 

pavements  of 470 

Tully ,  N.  Y. ,  depth  of  salt  wells  at 487 

rock  salt  and  brine  supply 486 

Turkey,  manganese 130 

Turquoise 446 

Ulster  county.  New  York,  cement 461 

Utah,  bituminous  rock 478 

brownhematite 40 

cement 461 

coal 272 

copper 60 

gold 40 

granite :..-. 874,432 

gypsum 466,466 

iron  ore 24 

lead 80 

content's  of  ores  mined  in 80 

limestone 378,432 

marble 432 

rank  of,  as  producer  of  iron  ore. .     35, 36 

red  hematite 30 

salt 482,480 

sandstone 874,432 

silver 40 

8lat« 376,482 

Utica,  Illinois,  cement 461 

Venezuela  copper 73 

Venetian  red 610 

Vermilion  iron  ore  district .• 35 

Vermont  copper 60 

granite 374,433 

limestone 373,433 

manganese 127,135 

marble 376,433 

metallic  paint 510 

mineral  waters 522 

rank  of,  as  producer  of  Iron 

ore 35,36 

sandstone 374,433 

slate 376,431 

brownhematite 40 

Virginia  barytes 518 

bituminous  coal 146 

cement 461 

coal 272 

gold 40 

granlt« 374,435 

gypsum 465,466 

iron  ore 24 

iron  ore,  industry  in ". si 

limestone 373,436 

lithographic  stone 522 

manganese 127,135 

marble 375,486 

mineral  waters 522 

nails 18 

ocher 506 

pi«irpa..r?*T.r«f.r** r„)0,n,i7 


Page. 

Virginia,  rank  of,  as  a  prodn >er  of  iron 

ore  — 35,as 

recent  developments  of  tin  in.         131 

red  hematite 9 

rolled  steel 12 

salt 482 

sandstone 874,438 

silver 49 

slate 376,436 

tin 120 

Wages  in  coal  mining 1 160 

Warsaw  salt  district.  New  York 486 

Waahliigton,  brown  hematite 40 

coal 147,275 

gold 49 

granite 874,437 

limestone .\ 873 

mineral  waters 5S2 

pig  iron 10,17 

sandstone 974,437 

silver 49 

Weeks,  Joseph  D. ,  on  manganese 127 

natural  gas 366 

I>etroleum 287 

Western  Carolina  Mica  Ck>mpany 474 

West  Virginia,  bromine 403 

brown  hematite 40 

cement 46 

coal 146,277 

iron  ore 24,84 

limestone 373,437,439 

mineral  waters C28 

nails 13 

natural  gas 367 

petroleum 296,329 

pig  iron 10, 11, 17 

rank  of,  as  producer  of 

iron  ore 35,36 

salt 482.488 

sandstone 374,437 

Whetstones 460 

imports 460 

White  lead,  imports 511 

Whiting 613 

imports 612 

Wire  nails,  Ohio 14 

Pennsylvania 14 

production 14 

Wisconsin,  brown  hematite 40 

cement 461 

granite 438 

iron  ore  Industry  in 30 

Iron  ore  mines,  production 

from 31 

limestone 373 

*  analysis  of 439 

metallic  paint 510 

mineral  waters 522 

nails 13 

ocher 606 

pig  iron 10,17 

rank  of,  as  producer  of  iron 

ore 35,36 

red  hematite 39 

roUea  »t9ei ^•^,„        U 


INDEX. 


671 


Wisconsin  sandstone 3(74,438 

zinc 88 

Wolverine  copper  mine 60 

World's  annual  prodjuction,  quicksilver  101 
production  of  gold  and  silver 

value  of 64 

Iron    ore    and 

coal 22 

manganese 129 

pig    Iron    and 

steel 21 

supply  of  tin 121 

Wyoming,  coal 280 

copper 60 

gold 40 

gypsum 466,4(16 

limestone 840,973 

marble 440 

I)etroleum 363 

wells,  depth  and 

flow  of 864 

sandstone 874,440 

silver 40 

Yale,  Clia:les  Q.,  on  borax 404 


Paga 
Yankton,  Sooth  Dakota,  Portland  ce- 
ment   462 

Zinc,  byC.  Kirchhoff 88 

Arkansas 88 

Austria 92 

Eastern  States 88 

exports 00 

France  and  Spain 02 

Great  Britain 02 

imports 00 

lowiC 88 

Kansas 88 

Missouri 88 

New  Mexico 88 

oxide,  census  statistics  of 88 

Imports 00 

Poland 02 

jnlcesof  ..1 91 

production,  1880  to  1890 6 

Rhine  district  and  Belgium 02 

SUesla 02 

Southern  States 88 

summary i 

Wisconsin 88 

Zinc,  white,  production,  1880  to  1800. ....  • 


^ 


J 


i 


